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Whither Productivity ? 


So far, teams from most sections of the foundry 
industry have visited the United States, have issued 
Reports and organized conferences for their dis- 
cussion. Some sections have published enlightened 


| reports as to the progress made, especially the 


steelfounding industry. In this case, overall progress 
was shown by the modest increase in sale prices 
as compared with standard commodities. This 
is not ideal, but it is difficult to think of a better 
method. To date, the urge for productivity has 
arisen through the activities of the Anglo-American 
Council on Productivity, and to this end the 
American industries responded most generously. 
However, it was obvious from the very inception 
that this system could not go on indefinitely and we 
now hear that this organization will cease to exist 
in the near future and that it will be replaced by a 
purely British association. Its function we under- 
stand will be to gather and disseminate information 


- on outstanding examples of increased productivity. 
| This will no doubt be a source of satisfaction to the 


Americans to see that their efforts have not been in 
Two reports of this kind have reached us— 
which amplifies 


+ somewhat the recent report issued by the British 
Steel Founders’ Association, and the other covering 
the drop-forgings industry. 

However, the periodic publication of examples of 
increased productivity does not make very fascinating 





reading and other stimuli will have to be found. The 
sanest method seems to be to create special com- 
mittees within the employers’ organizations to keep 
alive an intensive search for better manufacturing 
methods and to circularize the results to their 
members—where they are obviously of the most 
use. The various publicity committees can be relied 
upon to put favourable reports to the best use in the 
interests of their section of the industry. 

Where productivity relates to rearmament, there 
is in being a second organization of American 
origin—the Mutual Security Administration— 
with offices in London, Paris and the Hague, created 
to advise European industries on the implementa- 
tion of American techniques. We believe that it is 
this organization which is interesting itself in the 
installation of a foundry in France to demonstrate 
practically the American productivity methods. If 
this be so, one can presume it will be available for 
detailed examination by our compatriots. However, 
we confess to having no official notice of this pro- 
ject. When all is said and done, there is nothing 
new in this striving for better methods of production, 
and a modicum at least of the developments would 
have to take place anyway. What is needed, as 
indeed has always been obvious, is the co-operation 
of everybody in a manufacturing concern to be— 
to use modern jargon—not merely productivity- 
minded, but productivity-enthusiastic. It is in this 
direction that the best results will eventuate. 
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International Foundry Congress 


By Our Special Correspondent 


It is reported by our representative with the European 
delegation at the International Foundry Congress and 
Exhibition in America (in continuance of accounts 
published in the May 1 and. May 8 issues of the 
JOURNAL) that Tuesday and Wednesday, April 29 and 30, 
were spent by the “ Red” group in Cincinnati. A large 
number of foundries were open for inspection on the 
former day while the latter day was spent by the whole 
party at the works of the Cincinnati Milling Machine 
Company. This Company’s plant is situated amidst 
most beautiful surroundings a few miles from the City. 
The foundry is one of the “show” foundries of the 
United States. It was built in 1940 and incorporates 
the experience gained by the Company over many years 
in the production of machine-tool castings in their 
previous foundry. The outstanding feature is the 
application of production methods to the making of 
comparatively short runs of castings of a type usually 
produced by jobbing moulding methods. 

The International Foundry Congress and show was 
held at Atlantic City from May 1 to May 7 inclusive. 
The Convention Hall housed one of the largest exhibi- 
tions of foundry plant and supplies ever held. Among 
the exhibitors were at least two British firms, viz., 
Wadkin, Limited, patternmaking machinery manufac- 
turers, of Leicester, and the British Moulding Machine 
Company, Limited. 

The official opening of the Congress and Exhibition 
took place on the morning of May 1 in the Convention 
Hall, the machinery being stopped during the ceremony. 
Presiding was Mr. C. V. Nass, chairman of the Congress 
Committees and president of the (American) Foundry 
Equipment Manufacturers Association who was sup- 
ported by Mr. Walter Seelbach, president, and other 
Officials of the American Foundrymen’s Society. The 
two official delegates of each of the nations affiliated 
to the International Committee were introduced by the 
secretary of the Committee, Mr. Makemson. The good 
wishes of all the visitors from other countries were 
expressed by Dr. Marcel Ballay of France. 

The annual business meeting of the A.F.S. on 
Saturday, May 3, was the occasion of an address by 
Mr. Seelbach and the annual ceremony of presenting 
awards to successful candidates in the apprentices’ com- 
petition also took place. The opportunity was taken by 
Mr. Seelbach to introduce the senior delegate of each 
nation officially represented. At this meeting, Mr. N. P. 
Newman, on behalf of the Institute of British Foundry- 
men, presented certificates of honorary membership to 
two newly-elected honorary members of that body, 
Dr. J. T. Mackenzie and Mr. Oliver Smalley, 0.B,£.; 
Mr. R. Crigniez of Belgium spoke on behalf of the 
overseas visitors. The annual meeting was followed by 
the Charles Edgar Hoyt annual lecture which was on 
“Frontiers in Industrial Relations” and was delivered 
by Mr. John S. Bugas, vice-president, industrial relations 
section, Ford Motor Company. 

The International Banquet held in the Ballroom of 
the Convention Hall on Saturday, May 3, was probably 
the largest banquet ever held in the foundry industry, 
being attended by 1,175 people and was presided over 
by Mr. Seelbach. Among the A.F.S. Awards which 
were presented at this gathering were the William H. 
McFadden Medal to Mr. H. Morrogh of the British 
Cast Iron Research Association, the Joseph S. Seaman 
Medal to Professor Portevin of Paris and the John A. 
Penton Medal to Mr. Frank G. Steinebach, Editor of 
our contemporary, the Foundry. Professor Portevin 
was unable to be present and his medal was received on 
his behalf by Dr. Marcel Ballay. 
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An outstanding event was the presentation of th 


Award of Honor of the International Committee ¢ ; 


Foundry Technical Associations. The America 
Foundrymen’s Society had been invited to nominate the 
recipient, and the Society recommended that the awarj 
be made “in memoriam” to the late Carlo Vanzett 
C.B.E., a prominent Italian steelfounder and technologiy 


ae 


who had done much to promote and encourage technica 


progress in the foundry industry. It had been hoped 
to present the Award to Carlo Vanzetti’s son, Dr. Guid 


Vanzetti, president of the International Committee, by FF 
as will be remembered, Dr. Guido Vanzetti passed away 
only a few weeks ago. The presentation of the Award 
was therefore made by the vice-president of the Inter. & 
national Committee, Mr. Shannon, to Dr. Mortara of & 
Italy who accepted the replica of the Award (the statue F 


of Perseus) and handed it to Mr. Seelbach, president 


of the A.F.S., to be placed in their new headquarter & 
building. The original of the Award will be retained F 


by the A.F.S. for a year. As a tribute to the memoy > 


of Guido Vanzetti the chair which he would have occu- 
pied at the right of the president was kept vacant 
throughout the evening at the International Banquet. 

On Sunday, May 4, all overseas delegates and their 
ladies were entertained at a reception by the American 


Foundrymen’s Society and later the official delegate : 


from each nation and their ladies were entertained to 
dinner by Mr. and Mrs. Seelbach. 
British Papers 
The official exchange Paper from thé I.B.F. was by 
Mr. W. B. Parkes of the British Cast Iron Research 
Association on the subject of “Sand Control with par 
ticular Reference to the Prevention of Scabbing.” Other 
Papers by British authors were: “Influence on Som 
Residual Elements and their Neutralization in Mag. 
nesium-treated Nodular Iron,’ by Mr. H. Morrogh, 
research manager of the British Cast Iron Research 
Association; and a summary of the British “ Report 


on the Reclamation of Grey Iron Castings,” by Dr. : 


A. B. Everest and F. A. Ball of the Mond Nickel 
Company. At the Education Dinner, Mr. N. P. Newman 
gave an address on the steps taken in Great Britain to 
implement the reports of the various foundry produc 
tivity teams, and at the same dinner, Mr. T. Makemson 


gave an address on foundry apprenticeship, education} ” 


and training in Great Britain. 

The usual annual meetings of the various Inter 
national Committees took place during the week-end 
May 3 and 4. Commandatore Mario Olivo presided 


over the meeting of the International Dictionary Com} ” 


mittee at which the I.B.F. was represented by Dr 
Everest and the secretary. The meeting of the Inter 
national Committee on Testing Cast Iron was presided 
over by Mr. H. Bornstein in the absence of Professo 
Bastien, the president, and took the form of a genera 
discussion on the Testing of Cast Iron, a number of 
U.S. specialists being present by invitation. Dr. Everest 
and Mr. P. A. Russell represented the I.B.F. 


Two meetings of the International Committee off 7 


Foundry Technical Associations were held on May } 


and 4, respectively. Both meetings were presided over} ” 


by the vice-president of the Committee, Mr. L. N 
Shannon, of Birmingham, Alabama. 
represented by Mr. N. P. Newman and Mr. Makemsot 
was present as secretary of the Committee. Mr 
Shannon was elected president for the year 1953 and 
l’Association Technique de Fonderie were invited t 
nominate the vice-president for that year. Th 
annual meeting of the Committee on Defects in Castings 
was held on Sunday, May 4, under the chairmanship 
of Dr. Marcel Ballay and took the form of a luncheon 
meeting at which members were guests of the American 
Foundrymen’s Society. 
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Some Casting Problems of Copper/Lead 
Alloys’ 
By P. D Liddiard and P. G. Forrester 


The copper/lead alloys have become established bearing metals. Their use has been discussed in 
numerous papers on bearing alloys published in the technical Press, but the metallurgy of the copper |lead 
system and the problems of casting these alloys have not been considered nearly as frequently. The 
casting of these alloys by lining on to steel shells has many problems, some not common to the casting of 
solid bodies. The approach in the current Paper is to consider first the theoretical aspects, such as the 
equilibrium diagram of the system, the effect on it of other elements, etc.; from this to summarize the 
problems which might be anticipated, and then to examine the practical methods which are being used 
to produce these linings by casting. The methods used in this country, the United States and on the 
Continent are critically reviewed and compared. These cover static, centrifugal and continuous processes. 


Why Copper/Lead? 

In the field of internal combustion engines, increas- 
ing bearing loads and temperatures have resulted in 
the need for a bearing material having as far as pos- 
sible the desirable qualities of babbitt, but much less 
prone to fatigue cracking. A number of ideas have 
been put forward at various times for some form of 
reinforced babbitt, that is to say, a material with a 
babbitt matrix, reinforced by some material which 
is considerably stronger at operating temperatures. 
Copper/lead is, in effect, such a reinforced babbitt, 
for it consists of a soft phase, which is substantially 
lead, reiriforced by a network of copper. It has a 
hardness which is similar to that of babbitt at room 
temperature, but is substantially retained at operat- 
ing temperatures, and a fatigue strength which has 
been proved adequate for almost all engine bearings. 

The use of copper/lead as a bearing material has 
been discussed in a paper’ read before the Institute 
of British Foundrymen in January, 1945, by P. T. 
Holligan. The frictional properties of copper/lead 
are not quite as good as those of babbitt, but they 
are at least as good as any known material with a 
comparable strength. Bowden and Tabor* have put 
forward an interesting theory of the operation of 
copper/lead. They have shown that when a thin 
film of a soft metal exists on the surface of a harder 
one, the coefficient of friction is considerably lower 
than that of either metal by itself. There is good 
evidence that in a copper/lead bearing, lead squeezes 
out to form such a film and thus gives very valuable 
frictional qualities under conditions of dry friction 
and boundary lubrication. 

In America, pure silver has been used as a sup- 
porting metal with a thin film of lead on the surface. 
In Britain, copper impregnated with lead is pre- 
ferred, for this gives the added safeguard of extra 
lead to mend breaks in the surface film. 


Equilibrium Diagram 
It was in 1892 that Haycock and Neville* made a 
study of the copper/lead system. On the whole, the 





* Paper read before the Joint Meeting of the London branch 


me Institute of British Foundrymen and the Institute of 
Metals. 


work done since then is not great, although there is 
now an equilibrium diagram to give us a picture of 
what should happen when the metal is heated or 
cooled under ideal conditions. 

The very facts that make copper/lead an excel- 
lent bearing material, make it a very difficult material 
to cast. The reasons for this are obvious when the 
equilibrium diagram is examined (Fig. 1). This 
diagram is due to Hansen.‘ The features of this are: 
limited liquid miscibility; absence of compound 
formation, and very limited solid solution. There 
are two types of alloy to consider. Up to about 36 
per cent. lead, there is a single liquid above 954 deg. 
C. At 954 deg. C. copper solidifies; between 954 
deg. C. and 327 deg. C. there is a mixture of solid 
copper and molten lead, and at 327 deg. C. the lead 
solidifies. Problems of casting an alloy of this type 
are, firstly, the very long solidification range, giving 
every opportunity for segregation to occur. Secondly, 
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Fic. 1.—Copper/Lead Equilibrium Diagram (Hansen). 
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the fact that while at equilibrium a single liquid 
exists above 954 deg. C., it is in fact almost impos- 
sible to achieve this without raising the temperature 
very much higher, up to, say, 1,200 deg. C. 

The second type of alloy is that containing more 
than 36 per cent. lead, and here there is obviously 
an additional problem. A single liquid can only be 
obtained with very high temperatures. It is possible 
by agitation to obtain an emulsion of the copper- 
rich and lead-rich liquids, but on cooling the segre- 
gation problems are further enhanced. 

Effect of Other Elements——The extent of the 
miscibility gap. is considerably influenced by the 
presence of other elements. This is shown in Fig. 2, 
due to Claus.° From this it will be seen that sul- 
phur, nickel and silver tend to reduce the miscibility 
gap, while bismuth, tin, antimony and zinc tend to 
increase it. As will be seen later, these elements 
also have an effect on the structure of the alloy. 
Thus the composition, 36 per cent. lead, 64 per cent. 
copper, is a critical one from the casting point of 
view. The mixture which has been used most in 
the past in this country, has been 30 per cent. lead 
and 70 per cent. copper, and this is well within the 
one liquid area of the equilibrium diagram. But 
mixtures containing 40 per cent. and 50 per cent. 
of lead are being increasingly demanded, and the 
casting difficulties of these can be appreciated. 


Dispersion of the Lead 


According to methods of casting used and the 
composition of the alloy, the lead can be obtained 
as coarse or fine particles, continuous or discon- 
tinuous. On this question of the type of dispersion 
to be preferred, opinions differ. It should, of course, 
be as even as possible; but as to the fineness or 
otherwise of the lead, all users are not of one opinion. 
Some say that the lead must be in the finest possible 
state, claiming that this reduces the chances of lead 
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pockets at the surface becoming denuded of lead by F 
plucking-out, either in machining of the bearing or F 


in actual use; but others claim that experience has 
taught them that the lead can be too finely dis. 
persed. They will quote examples of very coarse 
lead structures giving good results, where finely dis. 
persed lead has failed, with excessive scoring. Spo 


much depends upon care in boring the bearings, 2 


hardness and alignment of the shaft, cleanliness of 
the oil, running temperature of the oil, clearances, 


and a host of other factors often peculiar to the | 


particular engine being tested, that really no reliable 
comparisons of the effect of lead dispersion on bear. 
ing and shaft life exist. 

Opinions are even more divided on the effect of 
the structure of the lead and copper, and here it 
would seem that there are two practical possibili- 
ties:—First, a copper continuous phase with dis- 
continuous lead pockets, which have been well 
described as being like currants in a bun. (Fig. 3.) 
Advocates of this class of cast structure lay empha- 
sis on the strength to be gained by having copper 
as an unbroken phase. On the other hand, the lead 
is not all at the surface where it is required, or 
available to that surface. Only those pockets which 
open out onto the surface can supply lead for the 
surface film. ‘ 

Secondly, the copper as dendritic crystals growing 
out from the steel-backing with an interdendritic 
lead phase. (Fig. 4.) Using a homely illustration, 
suggested by W. H. Tait, this structure may be des- 
cribed as that of a sponge soaked with oil and then 
frozen. This always has lead available to the sur- 
face, as evidenced by the larger amount of lead 
which can be made to sweat out on heating; but 
the less continuous copper phase renders the struc- 
ture somewhat weaker mechanically. This is especi- 
ally the case because such a structure is usually 
coarse and so has marked places of weakness. It 
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is possible by sintering to obtain a fine even struc- 
ture of this type and so to some extent, obtaining 
the advantages of both kinds of structure. (Fig. 
5.) 

In Britain there has been some preference for 
the first of these structures in cast copper-lead, but 
in the United States, the Services sometimes actually 
take tests to ensure that only dendritic structures are 
being supplied by the makers. Personally, the 
Authors feel that the strongest advocates for a given 
condition have been those whose particular casting 
method will give only that structure. 

In cast copper-lead the structure is dependent, 
among other things, upon the method of casting 
used. Almost invariably, it is the method of cast- 
ing selected which dictates the form produced and 
not the reverse. The Authors cannot truthfully 
say why certain methods give one or other of the 
structures; merely that they are observed to do this. 
They can say that slow cooling in one direction, say 
from the steel shell, will give a particular form of the 
lead, and possibly that very rapid cooling will give 
the other form. But the temperature range over which 
the cooling occurs is the important feature; and, 
as will be seen later, the presence of other metals, 
either intentionally or as impurities, influences the 
structure considerably. 

Incidentally, it is interesting to note that Tabor’ 
has found that the coefficients of friction of the 
two cast copper-lead structures which have been 
indicated, are the same (= 0.18). In experiments 
with Bowden, comparing the frictional contact, the 
values obtained correspond to those for a lead layer 
of between 10°* and 10° cm. thick on a copper 
backing 

Problems of Casting 


With this background the casting can be reviewed. 
First, it is essential to obtain a homogeneous melt 
of copper and lead. Secondly, this must be cast 
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ang cooled in such a way as to ensure even lead 
distribution and control of structure. This diffi- 
culty is emphasized by the differing coefficient of 


contraction, that of copper being 16 — 20 x 10° 


and lead 29 — 30 x 10°. Thirdly, instead of 
making a straightforward sand or chill casting, the 
mixture must be cast onto a steel shell and this 
extra feature of good adhesion to the backing mate- 
rial is required. 


Methods of Lining 


The known lining processes will now be con- 
sidered. These can be divided, as with most lining 
processes, into (a) static methods; (b) centrifugal 
methods; (c) continuous strip lining. 

Static lining.—First, that most universally known, 
but not necessarily the most popular, is the Allison 
process, an American development worked’ under 
licence in this country, and others. Uniformity of 
product is an aim of all casting processes, and with 
two immiscible materials such as copper and lead, 
it is necessary to take extraordinary precautions to 
obtain this uniform distribution of one material 
throughout the other. In the Allison process, each 
casting is made under standard conditions, with 
the metal and the shell at definite temperatures, 
the latter having been fluxed in a controlled-tem- 
perature flux bath. This latter is a fused borax 
bath operated at a temperature of 1,000 to 1,040 
deg. C., and the immersion time is 8 to 10 minutes. 
Meanwhile, the metals for the alloy are melted after 
weighing out, and raised to the pouring temperature. 
As with many copper alloys, this is done in an 
oxidizing atmosphere to reduce the hydrogen pick- 
up. High-frequency melting is often employed, 
each furnace melting the requisite amount of metal 
for lining one pair of half bearings. It has been 


reported that high-frequency furnace melting has 
a favourable effect upon lead distribution. 


The 





Fic. 4—Dendritic Crystals of Copper (adjacent to the 
Steel Backing); with an Inter-dendritic Lead Phase. 


Fic. 5.—Type of Structure obtained in the Sintered 
Product for Bearing Application. 







































































(Brit. Patent 428,586. Courtesy H.M. Stationery Office.) 


Fic. 6.—Mould Arrangement for Static Casting with a 
Flow of Metal past the Shell (after Trione) 


heated fluxed shells are assembled in a pot with a 
base plate; alternatively, the complete assembly may 
be heated in the flux bath. During the pouring, the 
assemby is slowly rotated to ensure uniform tem- 
perature in casting. The shells are progressively 
cooled from the base by a rising annular water 
spray on the backs. The process is costly, and rather 
elaborate, but results in a fine lead distribution 
with dendritic copper formation. 

In simpler methods of static lining, devices simi- 
lar to those used in whitemetal pouring techniques 
are used with suitable variations to accommodate 
the much higher working temperatures. Casting 
temperatures are usually between 1,100 and 1,250 
deg. C. and often a sand backing is used for the 
casting. Controlling the cooling rate is not then 
an easy matter, although satisfactory linings are 
obtained in this way by careful control of all vari- 
ables. The metal pouring temperatures must 
be fixed for a defined thickness and shape of shell; 
and the quality of the metal employed may have 
far reaching effects, as we shall see later. The 
moisture content of the sand backing, its porosity, 
and grain size, will largely influence the cooling 
rate, and here again, control is essential. 

An interesting static method is that patented by 
Trione’. In this method the steel shell is pickled, 
fluxed and then placed in a sand or metal mould 
(Fig. 6), so arranged as to have free flow of the 
casting metal past the shell. The shell is brought 
up to bonding temperature by this flow of metal. 
The excess metal is then displaced by means of a 
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core, which, it is said, not only limits the space 
for the metal but also promotes cooling. 
A German variation of the static lining method 


starts with the shells in tube form with a baked | 


sand core in position, the first lining being carried 


out vertically leaving a head of metal above the | 


shell. The shell is held in position in the usual 
sand backing; no puddling is employed, and, as 
would. be expected, there are plenty of cavities left 
from trapped air. Adhesion at this stage is poor. 


The shells with loosely adherent linings are knocked —F 


out and packed in a graphite and sand mixture in 
pots, well rammed inside and out. A lid is luted 
on. The pot is heated in stages, sometimes for 
some hours, the highest temperature reached being 
reported as 1,100 deg. C. when the metal would 
obviously be liquid. In examining this method, 
the Authors have reached the conclusion that a 
high gas-pressure is developed, particularly at the 
metal surface, and no doubt originating from the 
graphite and air. This pressure possibly displaces 
trapped air in the metal, but does also seem to 
maintain the lead in a dispersed state, even during 
the very slow cooling which later occurs. The 
lead in the finished lining is in a somewhat coarser 
condition than with other methods; adhesion is 
improved by this reheating, but bearings produced 
by this method are certainly not up to the standards 
obtained by the Allison, and some other static lining 
processes. In spite of the apparently complicated 
and expensive set-up required for this method, it 
was operated on a large scale in Germany during 
the War. A variation of these general methods 
of static lining involves pre-heating of the shells 
in a zinc bath which ultimately gives a brass bond- 
ing layer 1 to 2 mm. thick. 

To summarize this brief survey of static methods 
of copper-lead lining, it would seem that they rely, 
as do all methods of copper-lead lining, upon a 
fine degree of control for their success. The methods 
themselves may vary—some sandless, some with a 
sand backing; some with special heating fluxes, or 
metal baths; some with forced cooling, others with 
natural cooling; but always, if a satisfactory lining 
is to be had for each and every casting, the condi- 
tions must be very carefully standardized. 


Rotary Lining ; 

Rotary lining is more popular on the Continent 
than in this country, although it was initiated here 
as the Stokes’ process. It is also used in the 
United States. There is nothing extraordinary 
about this method, which is rapid, reasonably easy 
to operate, and can give reproducible results, since 
lining conditions can be satisfactorily controlled. 
The metal can be either melted in the tubular shell, 
this usually being made a rapid process by oxygen- 
coal gas heating from the outside; or pre-melted 
from a bale-out furnace and ladled into the rotating 
shell. In the original Stokes’ method, a traversing 
tilting internal ladle facilitated the even distribution 
of the metal during pouring. Air or water cooling, 
or a combination of both, are applied after melting, 
and it has been found that times of operation of 
these are important. Fig. .7 gives an indication of 
the length of the melting, holding, air and water 
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Note particularly the pause of 30 seconds after 
heating has finished, but before water cooling is 
red on. This was held to be an important feature 


ove the |mpecessary for successful adhesion. 


The type of structure usually obtained by this 
ethod is one with globular lead in a continuous 
atrix; rapid cooling can usually be operated to 
produce this, with fine dispersion, provided that it 
s operated at the critical temperature range to pre- 
ent the effect of the centrifugal action on the 
eavier lead. In some processes the heating of the 
etal in the ladle has been such as purposely to allow 
ead to segregate to the bottom of the ladle, so that 
n pouring, this is the last to enter the shell; it does 
ot reach the interface between lining and the shell, 
here it would reduce the adhesion, remaining in- 
stead near the surface where it is of more use as 


®a bearing material. 


Continuous-strip Lining 
Continuous strip lining has been described in a 


paper by Lamb and Jeter.* This is an outline of 


the method used by the Ford Motor Company in 
the United States for lining steel strip with copper/ 
lead on both sides. The steel strip of specified 
quality and surface finish descends through a reduc- 


Jing atmosphere into a chrome-nickel-iron alloy pot 
which contains the molten copper/lead with a borax 


base flux above. The molten copper/lead is ladled 


into the pot from a suitable melting furnace and - 
the temperature is carefully controlled, being main- 
Mtained at 1,150 deg. C. in the pot. 


Inside the pot 


is a graphite sleeve, around the strip, and this pro- 
}trudes through the base of the pot as a cooling 
® sleeve around which water is circulated; the thickness 
® of the lining is determined by the clearance between 


the strip and the sleeve on either side. The frozen 


copper/lead near the base of the sleeve prevents the 


metal in the pot from running out. The strip is 


) cooled to 95 deg. C. in the course of a few inches 
» of travel. The more orthodox horizontal lining pro- 
cess is operated both in this country and in the 








United States. In this method, the molten copper/ 


» lead flows on to the continuously moving strip be- 


tween runners in an inert or reducing atmosphere, 
the lining being followed by rapid controlled water 


© cooling. 


Adhesion 

It has been mentioned that the temperature of the 
copper /lead steel interface is a critical factor in deter- 
mining good or bad adhesion. There is a minimum 
temperature to which this interface must rise in 
practice, and this is around 1,000 deg. C., that is, 
above the temperature of 954 deg. C. at which the 
alloy becomes totally liquid. Each of the methods 
used for lining adopts some device to secure this 
bonding temperature, either by preheating the body 
of the shell to a temperature somewhat above this, 
or by delaying the cooling of the metal after the 
molten copper and lead have contacted the shell 
surface. Holding the molten metal at this tempera- 
ture should not be detrimental to subsequent lead 
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distribution if the one-liquid compositions are being 
cast, i.e., with less than 36 per cent. of lead, pro- 
vided rapid cooling occurs immediately the tempera- 
ture is allowed to fall. 
be learned about the mechanism of bonding of the 
copper or the lead, or both, to the steel. Even the 
influence of the steel structure has not been care- 
fully studied, although it is vaguely known that 
carbon content and distribution have some effect on 
adhesion. 


However, there is much to 


Lead Dispersion and Shrinkage 


Adhesion is not usually the most troublesome 
fault in copper/lead casting. Lead dispersion is by 


far the most critical. Honeycombe® recognizes two 
sources of lead segregation. The first he calls macro- 
segregation, which results from lead not being pro- 
perly dispersed in the melt. 
segregation, results from slow cooling, the lead 


The second, micro- 


forming globules or strings. With lead segregation 


goes another fault—the incidence of contraction 
cavities. If it is agreed that there is a definite 
amount of differential contraction to occur between 


the copper and the lead as a result of their widely 


differing coefficients of expansion, then it must also 


be agreed that the greater the surface area over which 
this contraction is made apparent, the less it will 
be obvious in its effect upon the mechanical proper- 
ties of the mixture. Thus the finer is the lead dis- 
tribution, the less the contraction cavities to be 
observed. 

There is a further cause of these cavities. If the 
lead is coarse, the areas of copper between are more 
likely to be of irregular section; and it is well known 
that hot-tearing in strained areas is more likely to 
develop in thinner sections, particularly if these vary 
widely from the thicker sections. On the other hand, 
with the more regular sections likely to be found 
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Fic. 7.—Length of the Melting, Holding, Air and Water 
Cooling Stages in Rotary Lining. 


P, Beginning of heating; P. beginning of melting of the 
bronze; Ps bronze completely fluid; P. end of heating, 
beginning of air-cooling; Ps end of air-cooling, beginning of 
water-cooling, and P, end of water-cooling. 
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8.—Globular Lead Structure produced in 
Preference to Dendritic Structure when Tin is 
Increased. 


with a finer lead distribution, hot-tearing will be less 
apparent. It has been stated: that for fine lead dis- 
tribution, cooling must be rapid over some critical 
range. It is not certain whether this critical range 
covers the whole of the liquid range of lead, so most 
methods endeavour to cool rapidly all the way. 


Blowholes 


Rapid cooling brings another headache—blow- 
hole formation. The trapping of pockets of air or 
water vapour at or near the bond is a problem to be 
found in all lining processes, and is certainly not 
peculiar to copper/lead. Low initial interface tem- 
peratures might be suggested as one cause, and 
attempts to correct this usually result in improvement 
in the condition but the gas bubbles must usually 
be shifted by some mechanical means, such as 
rocking the shells during lining, or the general move- 
ment of the molten copper-lead as it is brought into 
contact with the shell. Those who tried tickling a 
bubble of air which has become trapped on a greasy 
plate immersed in water, will know that quite violent 
movement will often not be sufficient to dislodge the 
bubble from its apparently unstable position. 


Effect of Other Constituents 


So far consideration has only been given to the 
casting of a mixture of lead and copper in various 
proportions. It is necessary briefly to examine the 
effects of small quantities of other elements, since 
these may either be added to obtain some desired 
effect, or may be present as impurities. 

Tin and Antimony.—Tin is the commonest added 
metal. It influences lead distribution and this is 
probably a surface tension effect. The tin alloys with 
the copper only, giving the alpha phase, but at the 
surface of the lead there may be some solution, in 
much the same way that a soap molecule will orient 


FOUNDRY TRADE JOURNAL 








MAY 15, 1952 
, , sue 
itself between oil and water to produce an emulsiog have 
of these two otherwise immiscible materials. Tip exis 
can influence the structure if other conditions ar pres 
kept constant, an increase of tin producing the abo 
globular lead structure in preference to the dendritic not 
growth to be found with lower tin contents (Fig, 8), of 
Tin also, owing to its solubility in the copper phase, f ph« 
influences the hardness of the mixtures. Tin may |) wa’ 
also execute a grain refining effect, so reducing the det 
particle size of the lead. the 
If the tin did disperse in the lead, one headache of FW giv 
copper/lead-bearing usage might be obviated—tha [ha 
of corrosion of the lead by the acids which are pr 
either present in the lubricating oil from oxidation fpr 
by use, or deliberately added as running-in oil, ef 
A few per cent. of tin in the lead inhibits this corto. | 0. 
sion. Modern lubricants usually contain additives F pl 
which discourage oxidation and so arrest this typ FF  ° 
of corrosion. a 


Antimony is claimed to have a similar dispersing 
effect to that of tin. Unlike tin, however, it is rarely 
specified in copper/lead compositions and, although 
one maker uses a maximum of 0.55 per cent. of 
antimony in his specification, little is known of its 
effect upon the mechanical strength of the bearing 
metal, hardness or other such properties. 

On the other hand, tin is often specified with a 
very low maximum figure. Thus the American 
Specification S.A.E. 480 calls for a maximum of } 
0.001 per cent. tin. The commonly used S.A.E. 48 
calls for a maximum of 0.05 per cent. In this 
country the tin content is usually considerably 
higher than this, but is kept generally below 1 per 
cent. Higher tin contents were more popular on 
the Continent throughout the war, and specifications 
similar to S.A.E. 481 having from 2 to 4 per cent. 
tin and 23 to 27 per cent. lead were commonly used. 

Silver—Silver has been added in the U.S.A. and 
an alloy used by the Ford Motor Company con- 
tained 4.5 to 5 per cent. silver, and 35 to 40 per cent. 
lead. It has an extremely fine lead distribution. 
This material has a Brinell hardness around 24, 
which is somewhat lower than 70/30 copper /lead. 
There is a tendency towards a dendritic structure, 
with rather lumpy dendrites. A similar alloy has 
been made in this country, having considerably less 
lead, but the same amount of silver. It has been 
claimed that there is less tendency to form oxide 
films at the surface when silver is present, and with 
this, more tendency to allow oil films to adhere to 
the surface. 

Iron—tThe limits set for iron are often fairly 
high; American specifications sometimes allow up 
to 0.35 per cent. and the lowest maximum given is 
0.1 per cent. in D.T.D.274. Nevertheless it has been 
stated that material can contain up to 0.5 per cent. 
of iron, apparently without detrimental effect in the 
subsequent running of those bearings. Structurally, 
it has little effect when present in these small 
amounts. 

Phosphorus.—Phosphorus is added as a deoxi- 
dant to the copper. A maximum of 0.01 per cent. 
has been quoted in some specifications, but in 
general British bearings contain a higher residual 
of phosphorus than this, although the maximum is 
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usually not more than 0.05 per cent. Experiments 
have shown that it is possible for oxygen to co- 
exist with copper phosphide when the latter is 
present to the extent of the equivalent of less than 
about 0.03 per cent. of phosphorus. Thus, it does 
not mean that because the metal contains a residual 
of phosphorus that it is free from oxygen. Phos- 
phorus does affect the structure in much the same 
way as tin, but to a lesser extent. There is a ten- 
dency for a hard phosphide layer to segregate to 
the bond if the phosphorus is excessive. This can 
give rise to machining troubles later. Phosphorus 
has a hardening action on the copper, due to the 
presence of copper-phosphide, Cu,P. However, the 
presence of 0.5 per cent. of tin will overshadow any 
effect in this direction which is produced by up to 
(.1 per cent. phosphorus. The presence of phos- 
phorus reduces the thermal conductivity of .the 
copper, a defect so far as the use of copper/lead as 
a bearing is concerned. 

Other Elements. — Two ‘American’ workers, 
Herchman and Basil '®, have studied the effects of 
other elements in tin-free copper-lead. They used 
mixtures which often contained up to 45 per cent. 
of lead. They came to the conclusion that the 
following additions of elements had no marked 
beneficial effects: —1 per cent. each of aluminium, 
titanium, nickel; 3 per cent. magnesium, and 5 per 
cent. manganese. ~ 

The Authors cannot agree with the apparent 
absence of effect of nickel, as they have found that 
the addition of this element gives a finer lead dis- 
tribution, as it does with the copper-tin lead alloys. 

Herchman and Basil also found that small addi- 
tions of barium, calcium, zirconium and sulphur 
have some effect in preventing lead segregation. 
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Sulphur, like nickel, is able to decrease the range of 
immiscibility of the molten copper and lead phase, 
and in this way reduces segregation. However, one 
might expect that sulphur alone, present mostly as 
copper sulphide, will have an embrittling effect upon 
the metal. It destroys the continuity of the copper 
matrix, and results in low compressive strength to 
the metal. 

Summary.—The copper /lead alloys are established 
bearing materials. The older process of casting has 
been described after first taking into account the 
problems which can be anticipated from study of 
the physical and metallurgical characteristics of the 
alloy. No attempt has been made to show a dog- 
matic preference for any particular method of cast- 
ing, it being realised that each is being applied with 
some success, and with some difficulties. | Much 
work has been done in recent years to develop 
alternative methods for the manufacture of these 
alloys and powder metallurgy processes are in use 
to-day which, although having problems peculiar to 
that class of sintering process, do eliminate many 
of the headaches inherent in the casting process. 
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World Steel Developments 


To meet national needs, steel plants were now being 
set up in countries which previously had no such 
facilities, the International Labour Organization reported 
at Geneva in a study of recent developments in the 
world’s iron and steel industry. Countries like the 
United States and the U.S.S.R., which already had a 
highly-developed iron and steel industry, had consider- 
ably increased their steel capacity, while countries that 
did not have an integrated iron and steel industry had 
either created one, as in the case of Chile, or planned 
to create one, as in the case of Colombia. 

In Asia and the Far East, efforts were being made to 
develop existing undertakings, while some countries 
had begun to consider what could be done to hasten 
the establishment of national iron and steel under- 
takings. 

Despite raw material difficulties, most pre-war iron 
and steel plans had been successful and the world 
was now turning out steel at an unprecedented level. 
_ Chile, which in 1950 set up the second largest plant 
in Latin America, would soon become an important 
exporter of steel in the region. The Huachipato plant 
would have a total capacity of 350,000 tons—three 
times more than Chile required at present—and pro- 
duction could be doubled or tripled if necessary. 
Colombia had already begun setting up a steel industry 
and would soon have an output of 100.000 tons. Peru 
had also decided to set up iron and steel works. Their 


projected establishment in 1953 would mark a turning 


point in the economic development of that country. 
Brazil, the leading South American steel country, was 
constantly expanding its industry with a target of 
1,000,000 tons a year by 1953. 

In the Middle East, Egypt has prepared blue-prints 
for a 150,000-ton national steel industry. Turkey, which 
established her steel industry during the war, planned 
to increase her iron output to 350,000 tons, and that of 
steel to 220,000 tons. This was about 350 and 225 per 
cent. above the 1948 level, respectively. Pakistan 
appeared to have dropped ambitious steel plans for the 
time being in order to begin stock-piling semi-finished 
products to keep her existing rolling mills working to 
capacity. 

India had also postponed setting up new iron and 
steel plants for financial reasons and was concentrating 
on modernizing and developing existing installations 
which produced a total of more than 1,000,000 tons 
of steel yearly. In the Pacific, the Philippines had 
laid the foundation of an iron and steel industry with 
an eventual target of 150,000 tons of steel a year. 

In Eastern Germany considerable efforts had been 
made to found a powerful iron and steel industry, 
pushing up the output of crude steel from 700,000 tons 
in 1949 to an estimated 1,552,000 tons in 1951. In 
China, the iron and_ steel industry, particularly 
in Manchuria, was being reconstructed. With the re- 
building of these plants. the I.L.O. experts said, China 
could become an important iron and_ steel pro- 
ducer. Reserves of iron ore in Manchuria were esti- 
mated at 4,500,000,000 tons. 








New Screen Exhibited 


Amongst miscellaneous plant on show for the first 
time at the British Industries Fair in Birmingham of 
direct interest to foundrymen is screening and crushing 
machinery made by the Nordberg Manufacturing Com- 
pany (outside stand No. 1103/1002), including an en- 
tirely new type of screen, shown: in Fig. 1. This 
Symons “ V” screen differs widely from the more con- 
ventional types of vibrating and rotary screens. It 
consists essentially of a screening surface in the form 
of a vertical cylinder or drum, which is simultaneously 
rotated and gyrated. A cupped feed plate with radial 
vanes is located a little below the upper edge of the 
drum; material fed on this feed plate is thrown out 
against the inner surface of the drum, and the under- 
size is passed through the screening surface by the 
centrifugal force generated by rotation. Using 14 
gyrations to one drum rotation, each gyration of the 
drum produces an inward deflection of the material 
being screened. This frees the holes in the screening 
surface for the passage of undersize at the next con- 
tact and permits the material to drop a short distance. 
The timing is such that the material contacts the drum 
and is deflected inwardly once each gyration during its 
downward travel. 



































































Fic. 1.—New Design of Rotary Screen, incorporating 
Gyration, and suitable for Dry or Wet Applications. 


The screen, which can be supplied with totally- 
enclosed housing, is at present built in one size only, 
3 ft. high and 12 ft. in circumference, thus making a 
total screening area of 36 sq. ft. Designed principally 
for one separation at fine mesh apertures, the screen is 
equally suited for wet or dry jobs. Various types of 
bases are available to suit any existing or new plant 
arrangements. Other exhibits of the firm include a 
Symons 22-in. intermediate cone crusher, a vibrating- 
bar “ grizzly,” and a rod-deck screen. 


Latest Foundry Statistics 


According to the British Bureau of Non-ferrous 
Metal Statistics, the production of copper-base castings 
during March was 6,173 tons. For the first quarter of 
this year 17,753 tons have been made as against 15,671 
tons during the first three months of last year. As 
usual, the table shows pure copper castings at 500 tons 
a month. 
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Birlec Silver Jubilee 


We offer our warmest congratulations to Birlec, 
Limited, of Birmingham, on the attainment of their 
Silver Jubilee. It is just about 25 years ago since 
three metallurgists—the late Mr. Glynne Lobley, Mr, 
Tinker, Mr. Tanner—who were working in a depart- 
ment of Henry Wiggin & Company, Limited, launched 
a company for the manufacture, first, of resistance 
furnaces, as an outlet for nickel/chrome wire in which 
their parent company was interested. During the 
past 25 years, the Company has grown until to-day it 
employs about 800 people—the largest factory solely 
devoted to the production of electric furnaces in the 
world. It is a beautiful, well-organized works, in 
which all the operations concerned with the construc- 
tion of a wide variety of furnaces and allied plant are 
carried out. Naturally, they do not make refractories 
or castings, but especially of the former there are 
large, well-arranged stocks. Considering that there is 
virtually no mass production, the layout is such that 
plant during construction is intelligently routed from 
body production to final testing and despatch. There 
is a wire-weaving department for making conveyors 
and nearby, in a separate works, a department for 
heat-treating for the trade. This enables one range of 
furnaces to be tested out under practical conditions, 
There are very good amenities provided for the staff, 
including a canteen and sports ground. 


Two main events in connection with the celebrations 
have been arranged. One is a trip to Blackpool, when 
the firm will be hosts to all the workpeople, their 
wives and sweethearts. Actually two train-loads will 
be necessary to carry the party. Then, in addition, all 
those with 20 yrs. service are to be entertained to 
dinner. 





Malayan Iron-ore Deposit Development 


A Japanese firm, the Kokan Kogyo Company, has 
recently concluded a provisional’ contract with an 
American firm, Metal Export, Inc., for developing an 
iron-ore mine at Temangan, in Kelantan State, Malaya. 
The US. firm holds a concession of this mine. The 
development plan is stated to be the first of its kind 
since the end of the war. According to the agreement, 
the Kokan Kogyo Company will pay a royalty of about 
10 per cent. in U.S. dollars or in sterling of the cost of 
each ton of ore produced. As the first step, the Company 
will ship by the end of this year all necessary mining 
equipment, as well as locomotives, railway wagons, 
tugbeats, and lighters. If the Company’s plans develop 
well, it will be able to ship as from January next 
500,000 tons per annum. Japanese vessels will be 
employed. 


The Temangan mine is known at present to have an 
available deposit of 6,000,000 tons of high-quality ore 
(56 per cent. Fe and 2 per cent. Mn) and, according 
to an official of the Company, there is a possibility that 
it will be increased to no less than 20,000,000 tons 
after further exploitation. Incidentally, the new 
development in Malaya is the second activity in this 
field to be undertaken by the Kokan Kogyo Company 
in south-western Asia, the first being the development 
of iron-ore deposits in Portuguese Goa. 





FIFTY PRIESTS from many parts of the country 
toured the works of Steel, Peech & Tozer, branch of the 
United Steel Companies, Limited, Sheffield, to get an 
idea of the industrial background to parish work in 
Sheffield. . 
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Contribution of Research to the 
Metallurgy of Cast lron’ 


By Ralph V. Riley, Ph.D., F.1.M.* 


A review of established principles of testing, of methods of investigating the properties of cast iron, 
and a discussion of achievements in cast-iron research, including the development of nodular-graphite 


material. 


Castings appear to have been produced in 
China in the period 800-700 B.C. and _ the 
earliest sand mould has been traced to 645 B.C." 
The success of the Chinese in producing castings 
from a metal of such a high melting point as iron 
was due to their skill as furnace builders and their 
metallurgical knowledge. They utilized box bellows 
of wooden construction in which the piston was 
actuated by animal power. This contrivance pro- 
vided a source of air blast much superior to the 
skin bellows used elsewhere in the Orient by other 
primitive metal workers. A charcoal fired blast 
furnace operating on two to three tons of ore at 
a time was possible. Thus. while most early 
workers in iron wére operating the direct iron pro- 
cess, reducing iron ore to iron in a pasty solid 
form for forgings, the Chinese were actually melt- 
ing the iron and producing castings. 

That these oriental metal workers appreciated 
the influence of carbon and other impurities upon 
the melting point of their product is not to be 
doubted, since they made many additions to the 
melt in order to give iron that yielded fine thin sec- 
tioned castings. One such addition was known 
as “ hei-tu,” a coal rich in phosphorus. Further- 
more, they selected iron ores which upon reduction 
gave high-phosphoric iron. One composition in 
use in China at this time contained 6 to 7 per cent. 
of phosphorus and was fluid at a temperature of 
980 deg. C., i.e., at a temperature below the melt- 
ing point of copper. It is therefore evident that 
research into the metallurgy of cast iron is no new 
thing. Metallurgical development of this interest- 
ing ferrous casting alloy began in 800-700 B.C. and 
is now continuing in every industrial country. 

At a much later stage in civilization cast iron was 
produced in Europe. A small, but flourishing in- 
dustry existed in Great Britain before the Roman 
invasion. During the Middle Ages iron was fre- 
quently employed for artistic purposes, weapons of 
war and cooking stoves. Considerable quantities of 
cannon and ball were produced in the counties of 
Derbyshire and Staffordshire during the civil wars. 
From time to time cannon balls have been dis- 
covered in the neighbourhood of the Cathedral 
close in Lichfield and one of these was recently 
examined.” 

Most early examples of cast iron that have been 
chemically analysed were found to contain sub- 


* Abstracted from an article appearing in our sister Journal, 
Iron and Coal Trades Review; the Author is research manager, 
Staveley Coal & Iron Company, Limited. 





Future trends in the ironfoundry industry are also considered. 


stantial amounts of phosphorus, which served to 
make the iron fluid over a wider temperature range. 
In this way, the iron could more easily take the shape 
of the mould. Ancient irons usually were much 
higher in carbon but lower in silicon than ordinary 
grey iron of to-day. The difference in composition 
was not intentional, but was due to the limitations of 
the furnaces which seldom attained a sufficiently high 
temperature to give much silicon reduction from the 
silica of the charge.* Charcoal was the universal fuel 
and this was responsible for the high carbon content. 
The charcoal fuel was low in sulphur, a fortunate 
accident, since a sulphur content of the present day 
would have given a white, brittle iron with this com- 
position. The foundrymen of those days lacked the 
knowledge of how to balance the sulphur and man- 
ganese so as to avoid the harmful effects of the 
former. 

The scientific foundations of chemistry, physics 
and mathematics, built up prior to the 20th century, 
are now supporting the ancient art of cast-iron found- 
ing. A new breed of metal worker, the metallurgist, 
the practitioner of the “ scientific method,” is being 
reared. The metallurgist has taken his place in line 
behind the artists, sculptors, military men, founders, 
and engineers and he now claims the right of con- 
ducting research into the manufacture of cast ferrous 
metals. 


Scientific Method 


Scientific research is diligent and careful enquiry 
using established principles and systemized know- 
ledge. It is based upon chemical, physical and 
mathematical principles and may be used for the 
study of most phenomena. The practice of the 
scientific method requires men who, by scholarship 
and training, are prepared to make sound observa- 
tions and take accurate measurements. From these 
data they derive conclusions born of judgment and 
intuition. In the ironfoundry industry, no less than 
any other, the five human senses, namely, sight, 
hearing, touch, taste, and smell, are the channels 
through which the problems are perceived. 


Sight 

Surely one of the most important and revolu- 
tionary scientific discoveries was the final correla- 
tion of the theory of electro-magnetic waves. 
The universe is beset by vibrations having wave- 
lengths ranging from one-millionth of a centimetre 
for the cosmic rays to one thousand million centi- 
metres for infra-radio waves. This range of electro- 
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Magnetic vibrations encompasses the visible light 
rays about the middle of the spectrum. This very 
small wave-band (4,000-8,000 Angstroms) provides 
ian’s most important sense, without which he is 
indeed handicapped. The sense of sight has long 
been used for assessing the qualities of cast iron. 
Sand-cast pig-iron when broken, shows a fracture 
white or grey to the eye, depending upon the rela- 
tive freedom from or abundance of flake graphite. 
The behaviour of a pig-iron upon re-melting can 
be judged to some extent from the appearance to 
the trained eye of this fracture. A _ casting 
on inspection may reveal flaws, porosity, bad 
surface, etc. All these are discernible by the critical 
observer. This is about the limit of the information 
which can be yielded by the naked eye. To go 
further it is necessary to use scientific instruments. 
With the aid of the microscope the eye enters a 
new sphere of usefulness. The efficient use of the 
microscope and the polishing and etching technique 
was developed to a high degree during the last war 
by the British Cast Iron Research Association. 

The limit of resolution of detail with the micro- 
scope is reached at a magnification of about 2,000 
diameters. To see in finer detail the structure of 
cast iron requires an electron microscope which 
gives very fine resolution and enables an object to 
be examined at magnifications up to 100,000 
diameters. 

At the moment the electron microscope has been 
little used with cast iron, although it is being applied 
with some success in several other fields of research 
in metallurgy. The Belgian worker, De Sy,* however, 
has examined nodular graphite at very high magnifi- 
cation with the electron microscope and claims to 
be able to show in the centre of each nodule, a small 
inclusion. 


X-ray and Gamma-ray Studies 


Research into the iron-silicon alloy system has 
been materially assisted by X-ray crystallographic 
study. The structural diagram shows the limits of 
the alpha solid solution of silicon in pure iron over 
the range of temperature from zero deg. C. to the 
melting point of the alloy. The precise position 
of the alpha phase boundary in iron-silicon alloys 
was determined most accurately by means c* an 
X-ray technique. By X-rays the presence of a new 
phase, the eta phase (Fig. 1), was confirmed. This 
brittle phase had previously been confused with the 
epsilon phase, which is of similar appearance under 
the microscope. The X-ray crystallographic tech- 
nique can also give evidence of the presence of 
strains in cast iron. The success of annealing is 
measured by the removal of casting stresses and is 
registered on the spectrogram by freedom from fuz- 
ziness of the lines. These observations by means of 
X-rays were extremely useful in deciding upon the 
proper annealing technique for silicon-iron alloys. 

The radiographic examination of castings is now 
widely practised, although not so much at present 
with cast iron as with steel and light alloy castings 
and with welds in fabricated steel. As every founder 
knows, castings are seldom completely solid through- 
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Fic. 1—The Brittle n Phase in Acid-resisting High- 
silicon Iron Associated with Graphite at the 
Boundaries of the Alpha Phase. x 600. 


out. It is important to be able to know exactly 


where the unsoundness is, so that it can be arranged | 


to occur in a position causing no reduction in 
strength to the casting. It is self-evident that in 
any foundry producing long runs of castings to the 
same pattern, an X-ray set can be of value in pre- 
venting the duplication ad nauseam of unsuitable 
castings. However, the ironfounder must remember 
that his working medium, iron, is not readily pene- 
trated by X-rays. For example, an X-ray unit must 
work at one million volts to penetrate 5 to 8 in. of 
iron. The cost of such an installation is in the 
neighbourhood of £25,000. Thus it becomes very 
expensive to build bigger and more powerful sets 
working at higher voltages in order to cope with large 
cross-section iron castings which in themselves might 
not be sufficiently intrinsically valuable to merit 
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such costly inspection. 

Fortunately, other short-wave radiation is avail- 
able at less cost. Gamma rays are spontaneously 
emitted by radioactive materials in high concentra- 
tion over long periods. A source of gamma rays 
sufficiently powerful to “‘ see through ” an iron cast- 
ing some 8-in. cross-section, may be found in radium 
which may be hired at a rental of only £225 per 
annum.* Alternatively, a week’s supply of radon (a 
radioactive gas derived from radium, which is con- 
veniently adsorbed upon a charcoal granule) may 
be purchased outright for £15. Other sources of 
gamma rays are continually being discovered and 
manufactured at the atamic piles at Oakridge. 
U.S.A., and at Harwell in this country. Other uses 
of gamma rays and the use of radioactive isotopes 
in research are being developed. 

Most of the 98 elements may be prepared in a 
radioactive form and, when this has been done, they 
have extremely important properties which may be 
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exploited by the research worker. The radioactive 
element, while behaving from a chemical point of 
view exactly as its non-radioactive counterpart, 
exhibits radioactivity, and is thereby readily detected 
in extremely small amounts of miodern scientitic 
equipment. We have, therefore, a means of labelling 
a parcel of atoms and of studying their behaviour 
under given chemical or physical changes. This 
technique is being used in metallurgy to study self- 
diffusion, slag/metal partition reactions, wear test- 
ing, coring in solid solutions, etc.. Radioactive iso- 
topes have also been applied to blast-furnace work- 
ing for the automatic measurement of burn-back 
of refractories, the measurement of gas transit times, 
and for the determination of the source of sulphur 
in pig-iron. The range of vision of the research 
worker is continually being extended by these new 
scientific tools. 


Touch 


The sense of touch plays a part in the equipment 
of the research worker. Cast iron and most metals 
are not readily handled in the same sense and to 
the same degree as, say, fibre, wood, sand, paper, 
chemicals, etc. Unaided, man’s efforts at assessing 
the hardness, strength and toughness of cast iron 
are impracticable. With a sledge hammer one may 
get some idea of tht strength of an iron bar, but it 
is seldom possible to go further than the broad 
classification of “ tough ” or “ brittle.” 

To-day, many up-to-date testing machines are 
available which will give the research metallurgist the 
information he requires about the tensile, transverse 
and compressive strengths of cast iron. To deter- 
mine the strength generally causes little difficulty, pro- 
vided care is taken with the grips holding the test- 
bar, having in mind that to get an accurate result 
the test-bar must be self-aligning. The most difficult 
test to carry out is the impact test. Considerable 
time and effort have been expended upon the design 
of an accurate impact test for cast iron. The tech- 
nique now approved is a modified form of the Izod 
test. The specimen is a bar, 0.798-in. dia., 
mounted vertically in a vice. A pendulum arm 
carrying a tup descends and strikes the bar a blow 
which shears off the projecting end. The energy 
absorbed in causing the break is calculated from a 
measurement of the final height of the pendulum. 
This test is now covered by British Standard Speci- 
fication.° 

One of the most difficult features in the mechani- 
cal testing of cast iron is to obtain a sample having 
properties exactly similar to the casting about which 
information is required. Sampling is always a diffi- 
culty in research. One has to decide upon the opti- 
mum size, shape and amount of sample to be taken 
as representative of the whole. 

In general, the highest accuracy is to be obtained 
by a measurement of the properties of a small cast- 
iron sample in the laboratory. The research 
worker must consider carefully how far he can rely 
upon a certain test bar or small lump cut from a 
casting to be representative of the whole. Equally, 
he must beware of large samples and crude 
measurements. For example. it is possible to 
weigh 10 gm. to an accuracy of 0.00001 gm. or 
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tooo Of 1 per cent; it is seldom possible to weigh 
a ton to an accuracy of better than 20 Ib. i.e. 5 
of 1 per cent. In order to assess the mechanical 
properties of cast iron, one must, of course, take 
some form of sample. Cast iron has the disturbing 
habit of behaving differently in small pieces than 
in large lumps. The rate of cooling has as great 
an influence upon the result as the iron’s chemical 
composition. A 1 in. dia. test-bar of grey iron may 
give a tensile strength of 18 tons per sq. in., yet the 
same iron in a lathe bed of maximum cross 
sectional area of, say, 6 in. by 10 in. would yield 
a tensile bar taken from this section testing only 
some 8 to 10 tons per sq. in. On the other hand, a 
casting of this type giving 16 to 18 tons per sq. in. in 
the thick section where the strength was required, 
would, if cast into a 1 in. dia. bar mould, give a 
white iron bar which snapped off like a carrot 
before it was aligned up properly in the jaws of 
the test machine. A time-honoured battle between 
the foundryman on the one hand and the customer’s 
inspector on the other, is still fought over this issue. 


Interpretation 


Research into the mechanical properties of cast 
iron must be pursued carefully and with a sufficient 
appreciation of what test-house figures really mean 
in terms of performance of the casting. Provided 
the sampling difficulties are appreciated, then the 
test procedure with cast iron differs but little from 
that adopted with other metals. One can deter- 
mine ultimate tensile strength, yield point, proof 
stress, elastic modulus, also torsional rigidity, 
transverse strength, impact strength, creep resist- 
ance, fatigue strength, etc., with more or less the 
same ease as with steel. Cast iron has another 
property for which it is especially valued, i.e., the 
damping capacity. Machine beds are often made 
of cast iron in order to use this valuable property. 
Disturbing vibration effects, due to resonance in the 
machinery parts, are far less troublesome with cast 
iron than with steel. Modern research has shown 
that the damping capacity of cast iron is largely 
due to the free flake-graphite it contains. The 
damping effect of the new nodular-type graphite 
irons is far less than with the flake type of graphite 
iron. 

Hardness testing of cast iron is carried out in 
much the same way as hardness testing of any 
other metal. It must be appreciated, however, that 
the structure of cast metal is never so uniform as 
a forged metal and local variations in hardness 
usually exist which can upset the hardness measure- 
ments, especially when carrying out the test using 
a small indenter and low load. The average hard- 
ness of cast iron is best determined by a Brinell 
machine using a large ball. For research purposes 
it is often required to measure the intrinsic hard- 
ness of the separate metallurgical phases in the 
iron. The micro-hardness tester is often employed 
for this purpose. 

Acknowledgments are due to the valuable infor- 
mation which dilatometry has yielded in the develop- 
ment of our knowledge of alloy systems. As a bar 
of iron is raised in temperature it expands in all 
directions and its longitudinal expansion can be 











measured accurately. 
thermal expansion is observable by a discontinuity 
in the curve connecting increase in length with 


Any change in the regular 


temperature of the iron bar. 
indicate phase changes. 


Taste 

Cast iron is not amenable to tasting in the gener- 
ally accepted sense of the word, but if one may take 
liberties here, one could regard the tasting sense as 
applying to the determination of the composition 
of iron. 

Cast iron is a very complex alloy which contains 
substantial amounts of a variety of elements in 
addition to iron. There have been tremendous 
developments in the chemical analysis of ferrous 
metals during the last 25 years. A book recently 
published by the British Cast Iron Research Asso- 
ciation, written by Westwood and Mayer” lists the 
methods recommended for the qualitative estima- 
tion by chemical analysis of 25 elements. As 
more and more of the trace elements become 
recognized as being of importance, the analysis of 
cast iron is becoming a much bigger undertaking 
than in the days when even silicon and carbon 
estimations were considered a luxury. Fortu- 
nately new tools are available; the chemist no longer 
boils away vast amounts of mineral acids in his 
work; he has organic complexes which give 
specific responses to various elements in the 
iron. Colorimetric techniques are practised using 
absorptiometers. The element sulphur, which used 
to be tediously determined by gravimetric methods, 
is now estimated in as many minutes as hours pre- 
viously required by combustion of the sample in 
oxygen. Mercury cathode methods of analysis are 
employed for the estimation of aluminium and 
other minor elements, this technique providing the 
easy means of getting rid of the major constituent 
iron. 

Besides the chemical methods of analysis, the re- 
search worker has the modern spectrograph (Fig. 
2). This is a physical method of performing chemi- 
cal analysis. All that is required is to excite the 
atoms in the cast iron by means of an electric 
arc or spark so that they will emit their characteris- 
tic spectrum. The spectral lines, particularly those 


Such discontinuities 
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Fic. 2.—Larger Model of Hilger 
Spectrograph for the Analysis of 
Cast Iron. 


in the ultra-violet range, are re. 
solved individually by means ofa 
quartz prism when they can be 
photographically recorded’. Some 
60 elements can now be checked 
for in a cast iron sample by the 
spectrographic method. At least 
two-thirds of these have, at one 
time or another, been found in 
cast iron. The analysis of the 
trace amounts of magnesium ina 
nodular cast iron, or aluminium 
in a malleable iron, can be 
accomplished easily by the 
spectrograph, but constitutes a 
real difficulty by chemical 





methods. 

Not only is it important to be able to analyze 

cast iron for metallic alloying elements but the 
gaseous elements also have now been found to be 
important. There is no simple way of estimating 
hydrogen, nitrogen and oxygen, as ‘they occur 
in cast iron. The only reliable method is by the 
vacuum fusion technique. A hydrogen content of 
2 parts per million appears to be an interesting 
maximum limit for the hydrogen content in a 
number of types of ferrous materials for satis- 
factory service’. Work on high-silicon acid-resist- 
ing iron showed that 2 parts per million of hydro- 
gen should not be exceeded if the castings were to 
be free from blow-holes. Good quality cast-iron 
rolls also tended to have a uniform limit in hydrogen 
content about this figure. Oxygen was often found 
to progress in step with hydrogen. An iron con- 
taining high hydrogen usually contained a high 
oxygen content. There is a strong possibility that 
the total oxygen content, as found by vacuum fusion 
analysis of grey cast iron, is not a measure of the 
inclusions of oxides, silica, etc., present, but that 
the oxygen is due in part at least to the presence of 
carbon monoxide existing either in voids in the iron 
or in close association with the flake graphite. 
+ Nitrogen in iron is probably associated with the 
metallic phase but its distribution may be compli- 
cated by the presence of .graphite and the more 
open structure of castings as compared with wrought 
metal. The amount in cast iron depends to a 
large extent upon the method of melting, i.e., 
the type of furnace used. The total nitrogen content 
is largely confined to the range 10 to 60 parts per 
million for all cast irons. 


Hearing 


It must now be a long time since man 
first heard the crackling which occurs when a piece 
of tin metal is bent between the fingers. This 
familiar “ cry of tin” is still regarded as proof of 
the presence of large amounts of tin in an alloy. 
The sonority of certain bronzes gave rise to their 
early use as casting alloys for bells. Similarly, the 
bank clerk to-day often discriminates between the 
good and bad coin by its “ ring.” 
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The research metallurgist makes use of the 
property of the conductance of sound through 
metals to investigate the interior soundness of the 
material. An apparatus is available which operates 
at vibrations of a frequency higher than can be 
detected by the human ear. A supersonic tester may 
be likened in action to a submarine depth recorder. 
A beam of very high-frequency sound is emitted 
from a quartz crystal made to vibrate electrically; 
this beam is reflected back from the opposite surface 
of the wall of the casting to be detected by another 
quartz crystal assembly put ready to receive it. If 
the beam in its passage across the wall of the casting 
should pass through an area of unsoundness, this is 
detected by a sound reflection from this zone of 
porosity. The supersonic tester has been used mainly 
with steel forgings where it has been found possible 
to detect minute cracks. Its application to cast 
iron is very new and there is little published 
information available. 


Smell 


The metallurgist, in contrast to the chemist, 
makes little use of his nose. Metals, in the 
massive form, do not in general affect the sense of 
smell, although some metals, like zinc, in a fine state 
of division and in suspension in the air, do some- 
times appear to have a characteristic aroma. It is 
also possible to detect a cast iron which has been 
treated with calcium or magnesium by the distinc- 
tive odour of acetylene which comes from a freshly 
broken surface. Scientific progress in the direction 
of aiding the sense of smell would appear to have 
been very slow and this avenue of research still gets 
little attention. This is unfortunate and one day it 
may be found that we have procrastinated badly in 
the development of the understanding of the mean- 
ing and value of this fifth sense. 


Achievements in Cast-iron Research 


So much for the tools and methods of research. 
Now let us consider what has been achieved as a 
result of scientific research. The strength of cast 
iron is one property which reflects the success of 
research over the last 25 years. In 1927, the first 
British Standard Specification for cast iron, B.S.S. 321, 
recognized only two grades of engineering iron of 
tensile strengths, 9 tons per sq. in. and 12 tons per 
sq in. respectively. The latest specification, B.S.S. 
1452: 1948, refers to seven grades of engineering 
iron ranging in tensile strength from 10 to 26 tons 
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Fic. 3.—Micrograph of a Ni/Cr Alloy Cast Iron 


for Abrasion Resistance. Structure shows 


Martensitic Needles and Carbides. x 


per sq. in. Since the issue of this last specification, 
nodular graphite type irons having strengths up to 
40 tons per sq. in. have been developed and widely 
publicized in the technical Press. Additionally 
there are many special-purpose irons. Con- 
siderable experience of the nickel-molybdenum 
alloy acicular iron has indicated the suitability of 
this type of iron for crankshafts of internal com- 
bustion engines. Cast-iron crankshafts offer pro- 
duction economies over steel forgings. The 3.5 per 
cent. nickel and 1 per cent. molybdenum alloy 
content of this iron gives it a tensile strength of 
up to 35 tons per sq. in., coupled with an 
excellent wear resistance, fatigue properties and 
damping capacity”. Table I shows some typical 
properties of crankshaft materials. 

A white cast iron containing free iron carbide, 
is very hard and is frequently used for abrasion 
resistant purposes. Chromium is a carbide stabilizer 
and in cast iron gives rise to’ mixed carbides of 
especial hardness and abrasion resistance (Fig. 3). 
Particularly noteworthy are the 25 to 20 per cent. 
chromium irons with or without molybdenum addi- 
tions. These irons are coming into wider use 
to-day for a number of applications such as ball- 
mill liners, crusher jaws, shot-blasting parts, etc. 
White cast iron has another interesting use in the 
manufacture of metallic abrasives. Iron of cor- 
rect composition to give optimum hardness and 
toughness is cupola-melted and continuously tapped 
in a stream into a jet of high-pressure water or 














TABLE 1.—Some Typical Properties of Crankshaft Materials. 
Forged carbon Ni/Cr/Mo alloy | High-duty cast | Acicular Spheroidal 
Property. steel quenched steel forged iron to 20 ton cast iron. graphite cast 
and tempered. heat treated. | tensile minimum. iron (Pearlitic), 
Tensile strength, tons per sq. in. oe a 36 58 22 26 40 
Yield strength, tons per sq. in. a es “< 20 50 — - 30 
Elongation, per cent. .. Ls fe 25 28 <1 <1 2 
Brinell hardness ss sis eo “ 60 269 220 280 260 
Modulus of elasticity, lb. per sq. in. x 10¢ ed 29 29.5 18-20 22 25 
Modulus of rigidity, lb. per sq. in. x 10* ee 11 11.65 8.6 8.6 —_ 
Izod notched-bar impact value, ft.-lb. —.. + 30 60 <1 1.5 3-5 
Endurance limit un-notched, tons per sq. in. . 15.8 29 7.2 12 (10 .8)t 
Endurance limit, 0.05 in. radius groove, tons per 
sq. in. 8 17.5* 6.0 9 (8.3)t 
Reduction of endurance limit due to groove, per 
cent, ey a o~ ere re - 49 40* 16.7 25 (23)t 
Vibration-damping capacity Low Low High High Medium 





















522 


Research Contribution to Metallurgy of Cast Tron 


steam. Small solid particles are formed which are 
then graded for saleable rounds (shot) or crushed 
to give graded grit. 

The die-casting of iron in permanent moulds, 
while not new, has one or two interesting modern 
variants. Cast-iron bolts for use in a mechanical 
pipe joint are cast in metal dies. The bolts, as-cast, 
are white and must be annealed to break down the 
carbides to yield temper carbon and a ferritic 
matrix. When heat-treated, these bolts give a tensile 
strength of up to 35 tons per sq. in. They are readily 
machinable and have a degree of ductility which 
prevents sudden breakage when subject to impact 
shocks. 


Corrosion Resistance 


Resistance to acid corrosion is not an outstanding 
property of ordinary grey cast iron, although under 
certain conditions it may be satisfactory. One, 
corrosion-resistant alloy cast iron well known in 
chemical industry for 40 years is the 14 per cent. 
silicon iron. Modern scientific research during the 
last decade has been responsible for the greatly 
increased popularity of the alloy. Sound and 
reliable castings can now be supplied and we now 
have a detailed knowledge of the mechanical and 
corrosion-resistance properties of this interesting 
alloy, including the importance of the silicon con- 
tent of this iron upon its acid resistance, and also 
the way in which the concentration of the acid 
affects the rate of attack." Fig. 4 illustrates a group 
of acid-resisting silicon iron castings. 

Improvements in melting methods have not 
escaped the attention of research workers. The 
tremendous effort which has been expended recently 
upon the methods of melting cast iron culminating 
in the hot blast basic-lined cupola, are worthy of 
note. This melting unit enables the production of 
a low-sulphur and controlled carbon content cast 
iron. 


What of the Future? 


Although cast iron has been produced for about 
2,500 years there is no indication that interest is 
flagging. Greater tonnages are produced today 
than ever before. It is still the most economical 
ferrous casting alloy. The future of the cast-iron 
industry is assured, provided it remains progressive. 

Experience has shown that with any industrial 
product, to retain popularity and to maintain sales, 
it is necessary to keep abreast of current scientific 
‘knowledge, which must be applied to cheapen 
methods of manufacture and to improve constantly 
the value of the product. The same is true with 
cast iron. 

True research must depend upon ideas, and ideas 
come from a relatively small percentage of the popu- 
lation. It is essential, therefore, to maintain an 
adequate staff of trained men working upon cast 
iron in order to guarantee a steady trickle of new 
ideas. To be successful, each research department, 
whether it be controlled by the Government, indus- 
trial group or private firm, must be able to attract 
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and to keep personnel who by their ideas can inspire 
progress. 


Besides this need for the trained scientific research 
worker, there is at least as great a demand for what 
may be called “ the scientific middlemen.” [t has 
frequently been said when comparing progress in 
Britain and the United States that America makes 
more use of scientific discoveries. This is almost 
certainly due to the greater proportion of staff 
instructed in the application of ideas to the produc- 
tion line. The cast iron industry suffers from the 
lack of the “ scientific middlemen ” who can talk 
both the language of the research worker and that 
of the foundry. 


The outstanding success of operational research 
upon war-time problems in the fighting services 
should inspire industrialists to use this form of 
scientific method more and more in the cast-iron 
industry. The value of statistics in the control of 
foundry matters is not to be under-estimated 
Finally, the foundry of the future will certainly be 
equipped with an experimental bay, in which 
practical foundry problems will be under continuous 
investigation. 
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Fic. 4.—Group of Complex Castings in Acid- 
resisting Silicon Cast Iron. 
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Work of the D.S.LR. 1950-51 


In the annual report* of the Department of Scientific 
and Industrial Research, published by H.M. Stationery 
Office. the advisory council expresses grave concern at the 
delay in giving full effect to the Department’s post-war 
plans, the realization of which has been seriously 
hampered especially by difficulties in recruitment and 
building. In the present Report the council states what 
it considers to be the minimum expansion of resources 
which the needs of defence and the economic future 
of the country demand. 


Recruitment.—As regards staff, post-war plans called 
for an increase of scientific and administrative staff 
from 2,160, the numiber in post in 1946 to about 4,000. 
The staff now numbers some 3,000, and after allowing 
for the transfers, which were not included in plans, net 
recruitment for the post-war period has averaged about 
150 a year, though during the last two years the 
average has dropped to only 110. The council regards 
this rate of growth as too low, and despite the increased 
demands of the services and the defence research 
establishments as a result of rearmament, it is considered 
that every effort should be made to maintain intake at 
150 per annum at least. 


Building Programme. — Post-war pians included a 
substantial building programme, the cost of which, at 
to-day’s prices, would be of the order of £10 million. 
The programme comprised the provision of laboratories 
for the new organizations for mechanical engineering, 
and hydraulics research, the extension of certain existing 
establishments and the re-housing of others. Progress 
has been extremely disappointing. Year by year ex- 
penditure has lagged behind schedule. A_ special 
handicap has been the difficulty in securing new sites 
for stations and obtaining land for extensions. In one 
case over 40 sites have been examined in the last five 
years without a suitable one having been secured. 


Expenditure—When the post-war plan was approved 
in 1946, the full cost was estimated at about £4 million 
per annum. Prices have risen substantially since then, 
and the advisory council now estimates ‘the full cost 
at £7.5 million per annum at present prices. The utmost 
economy in Government expenditure is imperative, but 
it would be no economy to delay, let alone abandon 
what is firmly believed to be essential developments in 
the country’s scientific and technical resources. The 
effective planning of research must be based on reason- 
ably firm budgetary expectations for several years ahead 
and cannot be undertaken efficiently on a year-to-year 
basis, since long-term commitments have to be entered 
into if the resources of the Department are to be used 
to the best advantage. Flexibility in D.S.LR.’s 
estimates, the Report continues, is essential for another 
reason. Many projects at establishments and Uni- 
versities require expensive capital equipment involving 
expenditure over several years. Uncertainty as to dates 
of delivery of material and apparatus and of the com- 
pletion of buildings, frequently makes it impossible to 
estimate accurately the incidence of such expenditure 
in any one year. Industry avoids this difficulty through 
the maintenance of adequate reserves and, in fact, the 
research associations are encouraged to build up such 
reserves. This is sound practice, but is impossible 
where, as in the case of D.S.LR., research is financed 
through an annual “vote” with no carry-over of unspent 
money from year to year. 
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Raw Materials and Productivity 


The task of D.S.I.R. at the present time is to ensure 
that research makes the greatest possible contribution 
to the carrying through of the rearmament programme 
and at the same time maintains national economy. 
Two matters of immediate importance to which atten- 
tion is being devoted are the supply of raw materials 
and the raising of industrial productivity. The Ministry 
of Materials has been supplied with technical surveys 
on the sulphur and sulphuric-acid position, the con- 
sumption of zinc and copper and substitutes for non- 
ferrous metals. 

The Report points out that limitations on capital 
investment act as a brake on the exploitation of scien- 
tific advances, and foster those types of research which 
are likely to yield improvement without major capital 
outlay. Such work includes the better use of men and 
machines by the adoption of new and improved pro- 
duction-engineering techniques and the study of human 
factors affecting industrial production. An increasing 
number of the Department’s establishments and research 
associations are accordingly engaged in productivity 
surveys. A survey of research on the human factor in 
industry has been prepared jointly with the Medical 
Research Council, and the best means for continuing 
and extending such work is under consideration. 


Research Associations 


During the year, the advisory council reviewed the 
whole policy of the grants to industrial research asso- 
ciations, the principles on which they are made and the 
procedure for assessing the rate of grants. The Report 
emphasizes that encouragement of co-operative research 
in industry is not based on the belief that the work of 
a research association is more valuable to its member 
firms than the work they themselves do in their own 
laboratories, or that it can be in any way a substitute 
for such work. On the contrary, the bulk of industrial 
research must continue to be carried out in the research 
departments of individual firms for their own purposes, 
and in fact the more a firm can do for itself the better 
it is placed to make use of the results of co-operative 
research. The increase in industrial efficiency that 
undoubtedly flows from the work of the research asso- 
ciation brings great benefit to the general body of con- 
sumers, promotes the country’s export trade and assists in 
defence. These benefits are surely of such deep national 
concern as to justify the fullest support of the research 
associations from public funds. 

The advisory council points out that the circumstances 
of various industries and their importance in the 
national economy, vary greatly, and many factors, 
scientific and technical as well as financial, need to be 
taken into account in assessing grants at different stages 
of the growth of a research association. Thus, in con- 
sidering an application for a grant, the industrial grants 
committee has before it information on the statistics of 
the industry, showing its constitution, the number of 
firms in it and its productions as distributed between 
firms of different size, the state of its trade and its 
trend; particulars of its financial capacity and willing- 
ness to support co-operative research; and a statement 
of the importance of the industry in the national 
economy and its place in the export trade and in rela- 
tion to defence. This information makes it possible to 
judge both the suitability of an industry for co-operative 
effort and the extent to which encouragement is 

(Continued on page 528) 





Statistical Summary 


The following particulars of pig-iron and steel pro- 
duced in Great Britain have been extracted from the 
Statistical Bulletin for March, 1952, issued by the British 
Iron and Steel Federation. Table I summarizes activi- 
ties during the previous six months. Table II gives pro- 
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duction of steel ingots and castings in February, and 
Table III, deliveries of finished steel. Table IV gives the 
production of pig-iron and ferro-alloys in February ang 
number of furnaces in blast. All figures in thousand of 
tons. 


== ed TABLE I.—General Summary of Pig-iron and Steel Production. 





Output of | 











| Coke | Scrap Steel (incl. Alloy). 
Iron-ore Imported | receipts by | pig-iron | used in | ———__ 
Period output. ore | blast-fur- | and ferro- steel- | | ~ Output of | Deliveries | 
consumed. jnace owners. | alloys. making. | Imports.* ingots and | of finished Stocks? 
| | castings. | steel. | 
— | 

1950 ae “a a 249 174 197 | 185 | 197 9 313 241 
1951 ‘i | 22 | a 206 | 186 | 175 8 301 243 
1951—September ad 303 184 207 | 190 | 175 | 10 | 303 I 255 
October' .. ep 27 180 a 190 174 | 11 } 301 | 245 
November .. a 280 192 215 | 196 182 | 13 316 253 
December .. aa 278 189 216 198 159 10 288 234 
1952—January* Pat 293 | 190 222 199 164 13 | 293 243 
February .. =<] 302 187 222 197 177 20 313 233 





TABLE II.—Weekly _—- Production of Steel Ingots and Castings in February 1952. 





Open-hearth. 

















| | } | Total. Total 
District. —— | Bessemer. | Electric. | All other. ' | ingots and 
Acid. Basic. | | Ingots. | Castings. | castings. 
Derby, Leics., Notts., Northants and Essex wal -— 2.8 12.0 (basic)! i? | 0.2 15.8 | 0.9 16.7 
Lancs. (excl. N.W. Coast), Denbigh, Flints. and |} | } | 
Cheshire .. if 1.5 20.3 |! _ 1.8 0.6 23.0 | 1,2 24.2 
Yorkshire (excl. N.E. Coast and Sheffield) | 
Lincolnshire .. es ee _ 28.9 _ _ 0.2 28.9 | 0.2 29.1 
North-East Coast .. - ee és oa 2.0 58.3 —_ 1,2 0.5 60.1 | 1.9 62.0 
Scotland - 4.5 34,1 _ -* ae 0.9 38.9 | 2.1 41.0 
Staffs., Shrops., Worcs. and Warwick . ds — 15.9 | a 0.9 || 0.8 15.8 1.8 17.6 
South W ales and Monmouthshire - 8.1 55.8 4.8 (basic) 1,1 0.1 69.3 | 0.6 69.9 
Sheffield (incl. small ated in Manchester) 9.1 26.9 | — 9.3 0.6 43.7 2.2 45.9 
North-West Coast 0.2 1.5 | 4.4 (acid) | 0.5 0.1 6.5 | 0.2 6.7 
Total Sia ibate, sk 1- ie ) snd ae 244.5 | 21.2 18.0 4.0 302.0 | 11.1 | 313.1 
January, 1952 as es wie ie — 24.3 227.8 } 19.9 17.2 3.8 282.8 10.2 293 .0 
February, 1951 ‘ais ve as — ei 28.4 256.0 | 21.7 16 3.5 316.7 9.3 326.0 





TABLE III.— Weekly Average Deliveries of Finished Steel. 


























1951. 1952. 
Product. 1950. 1951. 
Feb. Jan.* Feb. 
Non-alloy steel : | 
Ingots, blooms, | 
billetsand slabs* 3.6 4.0 4.2 3.9 3.3 
Heavy _— sleep- | 
ers, et 3 | 10.1 9.8 | 9.4 | 9.8 
Plates + in. "thick | | 
and over 40.0 41.0 44.4 39.2 40.9 
Other heavy prod. 40.2 39.9 43.3 | 37.8 38.4 
Light rolled prod. 47.6 47,1 51.4 | 46.4 43.9 
Hot-rolled strip ..; 19.4 19.5 21.5 | 18.1 18.7 
Wire rods .. eel 16:8 16.1 18.0 | 15.8 15.4 
Cold-rolled strip .. 5.5 6.0 5.9 7.2 6.0 
Bright steel bars .. 6.3 6.6 7.3 f a ie 
Sheets, coated and | | 
uncoated --} 380.5 33.5 31.4 34.9 | 36.3 
Tin, terne and 
blackplate --| 14.3 13.9 13.4 15.4 16.3 
Tubes, pipes and | 
fittings ne -+| 20.0 22.0 24.2 21.7 | 21.6 
Mild wire .. ost Se 11.9 13.5 11.6 12.3 
Hard wire 3.5 3.7 4.2 3.5 3.4 
Tyres, wheels and | 
axles ‘ 3.5 3.7 2.9 4.3 1.9 
Steel forgings i. 
drop forgings) . 2.2 2.3 2.4 2.3 2.4 
Steel castings — 3.5 3.8 3.6 4,1 4.1 
Alloy steel .. --| 10.6 12.8 | 12.4 12.9 23,3 
Total deliveries from 
U.K. prod.® 290.8 297 .4 313.8 295.5 | 291.0 
Finished steel imports 3.8 4.9 3.3 0 11.5 
294.6 302.3 317.1 804.5 | 302.5 
Deduct : Intra-indus- } 
try conversion® .. 55.6 61.5 64.2 64.0 41.2 
Total net deliveries. .| 241.0 242.8 254.9 242 .5 233.3 








TABLE I1V.—Weekly Average Production of Pig-iron and Ferro-alloys 
during February, 1952. 


























Fur- | | 
District. naces |Hema-| Basic.) Foun- Forge.| Ferro-| Total. 
in tite. | dry. alloys. 
| blast. { | 
Derby, Leics., | | | 
Notts., Nor- | 
thants and | | | 
Essex .. ..| 24 | — | 18.0|24.4| 1.8] — | 44.2 
Lancs. (excl. | 
N.W. Coast), | | 
Denbigh,Flints. | | | 
and Cheshire .. 6;— 8.3 _ a 0.8 9 
Yorkshire (incl. | 
Sheffield, excl. | 
NE. Coast) ..| 
Lincolnshire --|.18 | — | 26.9) — — | 26.9 
North-East Coast 24 7.9 | 39.7 0.1 _ 0.7 48.4 
Scotland . ° 9 0.8 | 12.9 3.2 _ 16.9 
Staffs., Shrops., 
Worcs., and | 
Warwick wall 8 _—" 8.7 | 1.5 _— a 10,2 
S. Wales and | | 
Monmouthshire | 8 | £9)/2.7; — | — | — | ms 
North-West Coast 8 |16.3|) — 0.2}; — | 1.6] 18.1 
| | 
Total -.| 100 | 27.9 |185.2 | 20.4 | 1.8] 38.1 | 197.4 
January, 1952' ..) 102 | 26.4 |187.5 | 29.9/ 1.5} 3.1 | 198. ‘ 
February, 1951 ..; 100 | 25.7 |130.6 | 25.8 2.3 3.0 '7186.: 





* Five weeks, all tables. 

2 Weekly average of calendar month. 

* Stocks at the end of the years and months shown. 

- Other than for conversion into any form of finished steel listed 

above. 
5 Includes finished steel produced in the U.K. from imported ingots 

and semi-finished steel. 

* i.e., Material for conversion into other products also listed above. 

? Includes 1,000 tons of direct castings. 
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E.C.E. on Need for 


The present high demand and prices for steel have pro- 
duced an advantage for steel exporters and the oppor- 
tunity to lay the foundation for a more far-sighted com- 
mercial policy in the future. This was stressed by the 
secretariat of the United Nations’ Economic Commission 
for Europe in a study released recently. Such a com- 
mercial policy, it is stated, involved a fair distribution of 
supplies at reasonable prices in times of steel scarcity in 
return for fair regularity of orders at reasonable prices 
in times of surplus. 

The secretariat estimated that Europe might be able 
to obtain an 80 per cent. share of the future world market 
for steel—provided European steel was competitive, both 
as regards quality and price, with its two principal rivals 
—the U.S.A. and Japan. 

It urged that measures be immediately and continu- 
ously pursued, even in the present period of high de- 
mand, which had as their aim the reduction of steel pro- 
duction costs and prices. 


Plans for Long-term Production 


The present plans of European countries (excluding 
the Soviet Union) talled for a production of about 
78,000,000 tons of crude steel in 1953, compared with 
a production of about 67,500,000 tons in 1951. 
Sufficient capacity should be in existence for the fulfil- 
ment of these plans, the short-fall in some countries 
being offset by capacity greater than foreseen in others. 
However, raw materials availabilities on the one hand, 
and the level of steel demand on the other, would have 
a decisive influence on production. 

Increased production of iron and coke, and some 
reduction in scrap consumption in blast furnaces would 
be necessary for the achievement of the production 
plans. The explanation for the maladjustment between 
raw materials availabilities and steel production capacity 
lay not only in the rapidity of the change in the market 
situation since the outbreak of the Korean war, but also 
in the fundamental fact that all the major European 
steel-producing countries were dependent upon other 
European countries for a large proportion of their 
requirements of at least one of the principal steel- 
making raw materials. This pointed to the necessity 
for some co-ordination of national plans at the inter- 
national level, and making provision for the availability 
of an adequate supply of raw materials on an overall 
European basis. 

Political developments made the appraisal of the 
prospects for future steel demand particularly difficult. 
The demands of the defence programmes might call 
for maximum industrial activity for some time to come; 
on the other hand, the possibilities of steel production 
within the availabilities of raw materials might them- 
selves limit steel consumption and industrial output. 
During the rearmament period immediately ahead, 
effective demand for steel would probably be limited to 
production possibilities; over the long term the problem 
would be the development of steel demand for the 
maximum consumption of steel that could be produced 
with the capacity now being created. 

It was estimated last year that exports from Europe 
might amount to about 6,000,000 tons in 1953. This 
estimate might appear cautious in the light of current 
shipments to non-European countries which amounted 
to about 8.000,000 tons in 1950 and were at the annual 
rate of about 11,500,000 tons in the first six months 
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Commercial Policy 


of 1951. However, European exports to North America 
were unlikely to continue at the level reached at the 
end of 1950 and the earlier part of 1951 (1,450,000 tons 
during 1950 and 1,500,000 tons during the first six 
months of 1951), since production capacity was rapidly 
increasing both in the U.S. and Canada. Further, it 
should be borne in mind that some countries which 
were to-day among the best European customers, such 
as Australia, India, the Union of South Africa, and 
Brazil, were planning to increase home steel production. 


Supply and Demand 


The short-term demand for steel was expected to 
remain high, since in western Europe defence pro- 
grammes would be in full swing and these would absorb 
a considerable amount of steel. In present circumstances 
it was difficult to see clearly when conditions of a peace- 
time economy would again return. When this did come 
about, steel production capacity then in existence might 
be surplus to demand. Unless, therefore, measures were 
taken in the meantime to develop avenues of steel con- 
sumption and exports, it was possible that the European 
iron and steel industry would not be in a position to 
operate efficiently. 

There was a relationship between manufacturing out- 
put and steel consumption, and this relationship was 
predictable provided that the industrial structure re- 
mained substantially unchanged. Steel consumption 
could be increased either by an increase in manufactur- 
ing output or by altering the structure of industry so 
as to achieve an expansion of those industries consum- 
ing relatively more steel, or by both of those methods. 

The scale of future European exports would depend 
upon the level of steel consumption and the growth of 
local steel industries in the under-developed regions on 
the one hand, and conditions in the export market and 
the competitive position of Europe as an exporter 
vis-a-vis the U.S.A. and Japan on the other. 

The growth in steel consumption in the under- 
developed countries depended upon the pace of general 
economic development. 

Unless regular steel supplies were made available to 
under-developed countries at reasonable prices to meet 
the essential requirements of economic development, 
it was clear that they would be obliged to safeguard 
their national well-being by pressing plans for local 
steel production, even though they might not be 
equipped for its economic production. Fluctuations in 
steel supplies and prices in the past few years had 
brought uncertainty and dislocation in the economies of 
importing countries in times when steel had been scarce, 
and similar results in the exporting countries when there 
had been a surplus. At the moment the advantage lay 
with the exporters and the opportunity was theirs to 
lay the foundation for a more far-sighted commercial 
policy. 





THE PRESIDENT of the Institution of Civil Engineers, 
Mr. A. S. Quartermaine, said at the annual dinner in 
London recently that it would be a national misfortune 
if, for any reason, such as a shortage of engineers and 
materials, or lack of enthusiasm, we did not continue to 
hold the leading place in design and construction and 
big engineering projects overseas. The nation’s reputa- 
tion would be lowered, and the home industries that 
produced the materials for those schemes would suffer. 
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British Blast Furnaces in the March Quarter, 1952 


These tables are published through the courtesy of the British Iron and Steel Federation. 


Derbyshire, Leicestershire, Notts, Northants, and Essex. 
























































































































































In blast at end of the first quarter, 1952. Weekly | Total 
average | existing 
Name of firm. Foundry n a! 
Hema- | Basic. and Ferro- | Total. blast. | end of 

tite. forge. | alloys quarter. 
Clay Cross .. = em 1 ea 1 1 2 
Ford Motor —- -- 1 — 1 1 1 
Holwell Irsn oy — — 3 — 3 3 4 
Ketter'ng Irun & Coal | _ — 1 _ 1 1 2 
New Cransley Iron & Steel -- —_ 1 _ 1 0.5 2 
Renishaw Iron ° —- | — 2 _ 2 2 2 
—_ ridge ee —- | — 1 —_ 1 1 1 
n Ironworks: Stanton- by- Dale . — — 5 -- 5 5 5 
Staveley Iron & Chemical . ee — 1 3 _ 4 4 4 
Stewarts and Lloyds: Corby _ 4 -— — 4 4 4 
Wellingboro’ [ron ee a 2 os — 2 2 3 

Toran a —_ 7 18 — 25 24.5 30 - 

Lancashire (excl. N.-W. Coast), Denbighshire, Flintshire, and Cheshire. 
Brymbo Steel as = 1. ij; — — 1 1 1 
Darwen & ve. - ua “a -- | - — 1 1 1 1 
Lancashire Steel Corp’n .. a — 2 — — 2 2 4 
_ Tom... | =a 3 zs 1 4 4 6 
North-West Coast. 

Barrow Ironworks.. .. .. = 2 i—-i- — 2 2  * 
Oharcoal Iron ye *: ag _ — 1 —_ 1 1 1 
Millom & Askam .. oa 2 _ — — 2 2 3 
Onited Steel: Workington i 2 no _ 1 3 3 3 
Torat ae el” — | 4&8 1 8 8 10 

Lincolnshire. 
Appleby-Frodingham ..  ..  ..| — | 8 — — 8 8 8 
Lysaght, J. : Scunthorpe sail os — | 3 _ — 8 3.1 5 
Thomas, R., ‘& Baldwins : Redbourn .. oe 4 2 oe _— 2 2 3 
__ Toran “si a a a 13 13.1 16 
North-East Coast. fe 
Cargo Fleet Iron . — }; 2 ),— — 2 2 2 
Consett Iron a os zt 2);-+ a 2 2 3 
Dorman, Long: Acklam.. — | 3 — a 8 8 4 
Redcar .. — 2 a — 2 2 2 
Cleveland - 2 ae — 2 2 4 
Bessemer _ 3 ne _-- 3 8 3 
South Bank _ 1 _— 1 2 2 3 
Giers, Mills & Co. .. 2 -- = — 2 2 5 
Pease & Partners .. 2 a -— —_ 2 2 3 
Skinningrove [ron -— 2 oo — 2 2 2 
South Durham Steel & Iron — | 2 — -— 2 2 3 
ToraL 5 | 19 ~ 1 2m | 24 34 
Scotland, 
Bairds & Scottish Steel : Garteherrie . 4 1 1 — 3 3 5 
Carron re is — _— 1 — 1 1 4 
Colvilles — 3 —_ — 3 3 3 
Dixon’s — | — 2 _ 2 2 6 
Toman Pree” ee we ee a mn 9 9 18 
South Wales and Monmouthshire. 

Briton Ferry Works aR af. = 1 — — 1 1 1 
Guest Keen Baldwins: Cardiff | 1 2 — —— 3 3 4 
Thomas, R., & Baldwins: Ebbw Vale . _ 2 _— — 2 2 3 
Steel Company of Wales: Margam — 2 —_ —_— 2 4.7 2 
TOTAL 5 i ~ os ¥ 7.7 10 
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Co-operation in 
the Steel Industry 


Addressing the annual 
meeting of No. 2 Division 
of the Iron and Steel 
Trades Confederation at 
Middlesbrough, Mr. J. 
Senior, the divisional 
officer, spoke of the 
“splendid co-operation” 
between the management 
and workers in the steel 


industry, and said that 
the re-organization in the 
local steelworks was 


going to have a great 
bearing on the future 
organization of the in- 
dustry. The operation of 
the new Lackenby plant 
would have a_= major 
effect on the general set- 
up of the Dorman Long 
combine. 

The chief development 
at Skinningrove was the 
expansion of the steel 
plant, and the firm was 
hopeful of gefting a new 


blast-furnace this year 
which would _ increase 
ingot output, while at 


Consett really remarkable 
developments had _re- 
sulted in the output of 
more ingots than ever 
before. 

Generally he said, the 
position was that the steel 
firms in the area were 
making every effort to 
overcome the gap that 
arose through the lack of 
raw materials, and he was 
hopeful that the importa- 
tion of American steel 
ingots in the second half 
of this year would help 
to reduce the short-time 


working of the heavy 
rolling mills in the 
division. 

Speaking of the im- 
provement in working 
‘conditions, Mr. Senior 
mentioned that for the 


first time in the history 
of steelmaking, members 
of the confederation 
would this year enjoy 18 
days’ paid holiday, and 
without loss of produc- 
tion they were to adopt a 
44-hour continuous work- 
ing week from June 1. 


IT IS REPORTED that a 
new factory for the pre- 
cision casting of metal 
alloys and steel is now 
under construction at 
Haifa. 
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Lead Market Not 


to Re-open 


The Chancellor of the 
Duchy of Lancaster has 
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British Blast Furnaces in the March Quarter, 
1952—continued 


Staffordshire, Shropshire, Worcestershire, and Warwickshire. 















































informed the chairman - a 
of the London Metal | In blast at end of the first quarter, 1952, | Weekly | ‘Total 
Exchange ag af .° r ; coma |eaieting 
5 i the ancelior Name of firm. Foundry nD a 
yey te uer, he has Hema- | Basic. and Ferro- | Total. blast. | end of 
of the quer, [ tite. forge. | alloys. quarter. 
come to the conclusion 
that it is not desirable to Goldendale Iron ; — _ 1 a 1 i : 
‘ illes i a ‘’ pas “ eas 

re-open the lead market ound Oak Steel Works _ oni ee : - , : 2 
at present. It was, how- Shelton Iron, Steel & Coal ms om 3 as ne 3 2.8 3 
ever, he stated, the wish Stewarts and Lloyds: Bilston .. — 3 a ins 3 2.6 3 
and purpose of _ the — oan , 
Government to restore Totas 6 3 9 8.4 12 
lead to the exchange as 
soon as the balance of 
payments position per- Sheffield. 
mitted. The matter parGate Iron & Steal .. (| — | 2 = ee ae i. 
would be reviewed again | j 

GRAND TOTAL .. | wl 61 2% | 8 | 102 | 101.8 | 187 


after the end of June. 





It was nearly three 
months ago that the 
Chancellor of the Duchy 
of Lancaster received a 
deputation from the com- 


Weekly Average Number of Furnaces in Blast during March Quarter, 1952, and 


Previous Four Quarters 





mittee of the London 


























Metal Exchange on the | 1951. 1952. 
bject of re-opening the District. it 
subject O p g March June Sept. Dec March 
lead market. 
Derby, Leics., Notts., Northants, and Essex .. 24.8 23.9 24.2 24.4 24.5 
, Lancs. (excl. N.-W. Coast), Denbigh, Flint, and 
Further Reduction in _Ches. a a Se oi 7 oon 4.4 3.9 4 4 4 
Pri Lincolnshire | 13.3 13.5 13.7 13.7 13.1 
ice North-East Coast 23 23 23 24 24 
ee - Seen ion | : 9 oS) 9 Q 
— 3, Shrops., Worcs., and Warwicks .. 9 8.9 8.5 8.4 
The Ministry of § Welesand Monmouth... .. .. | 7.2 | 7 7.5 7.7 7.8 
Materials has announced Sheffield .. .. ..  «. | @ 2 2 2 2 
a decrease in the price of North-West Coast .. 7-5 7.5 7 & 8 
imported good soft pig TOTAL 100.2 | 98.8 | 99.8 | 101.3 100.8 





lead from £155 to £147 


per ton delivered con- Cargo Fleet Iron; Darwen & Mostyn Iron; 
sumers Wor Ks. The Skinningrove Iron; Steel Co. of Wales ; 
lower price came into 


effect on May 3. 

It will be recalled that only two days previously there 
was a reduction in the price of lead from £163 to £155 
per ton. 





World Nickel Production Increasing 


When current expansion programmes were com- 
pleted, the total annual production of nickel in 
the free world would be roughly 375,000,000 Ib., an 
increase of 150,000,000 lb. on pre-war levels, it was 
revealed by Dr. John F. Thompson, chairman and presi- 
dent of the International Nickel Company of Canada, 
Limited, when he addressed the annual meeting of the 
company in Toronto recently. 

Outlining the progress of the company’s underground 
development programme, Dr. Thompson said that 
I.N.C.O. was now mining ore at a record rate. The 
volume of ore being obtained from underground and 
surface operations combined was over 1,000,000 tons a 
month, or a present annual rate of 12,000,000 to 
13,000,000 tons. This compared with the yearly average 
of 10,500,000 tons in the 1939-45 war and with 13,000,000 
tons expected to be obtained solely from underground 
when the company completed its underground expan- 
sion and discontinued open-pit mining. This would 
ensure that the company maintained an output of 
21,000,000 Ib. of nickel a month which was reached 


The following companies have furnaces in course of construction or rebuilding :—Barrow Ironworks ; 


R. Thomas & Baldwins (Ebbw oe 


Sheepbridge ; 
John Summers; Appleby-Frodingham Steel Co. (2). 


in the middle of last year through the installation of 
emergency facilities. 

Dr. Thompson said that Falconbridge Nickel Mines, 
Limited, Canada’s second largest producer, was reported 
to be engaged in a programme to increase its refined 
nickel production to 35,000,000 Ib. annually. Sherritt 
Gordon Mines, Limited, had plans for the construc- 
tion of a refinery near Edmonton, Alberta, with an 
annual capacity of 17,000,000 Ib. of refined nickel. 
The Nicaro nickel project in Cuba was expected to 
be producing at an annual rate of about 30,000,000 
lb. later this year, while a new cobalt, nickel, and cop- 
eer separation plant of the National Lead Company, in 

issouri, was expected to add further quantities to the 
world supply. 


Engineers to Press for Wage Increase 


At the conference of the Amalgamated Engineering 
Union in Blackpool on May it was decided 
that the A.E.U. should ask the Confederation of 
Shipbuilding and Engineering Unions to press for a 
wage increase of £2 a week for the 3,000,000 members 
of the confederation. 

The resolution also called for uniformity of action by 
oe unions in the confederation in support of the 
claim. 








Vereinigte Stahlwerke’s 
Subsidiaries to be Grouped 


Allied High Commission 
preposal made. by 


The 
approved a 
Stahlwerke, AG, that its ancillary manufacturing con- 
cerns, so far as they are not embodied in the new 


in Germany has 
the Vereinigte 


Stahleinheitsgesellshaften (Steel Union), should be 
grouped into a holding company, the shares in which 
shall as soon as possible be allotted to the shareholders 
of the Vereinigte Stahlwerke. 

The new holding company will include the following 
eight machine-tool manufacturing and constructional 
steel firms, the capital of which, apart from the majority 
holding in the Bergische Stahlindustrie KG, Rem- 
scheid:—Hannoversche Maschinenbau AG. vorm. 
Georg Egestorff (Hanomag), Hannover-Linden; Dort- 
munder Union Briickenbau-AG, Dortmund; Eisenwerk 
Wanheim GmbH, Duisburg-Wanheim; Siegener Eisen- 
bahnbedarf AG, Dreis-Tiefenbach; Wagner & Co. 
Werkzeugmaschinenfabrik GmbH, Dortmund; Nordsse- 
werke Emden GmbH, Emden; Concordiahiitte GmbH, 
Bendorf; Bergische Stahl-Industrie KG, Remscheid. 

The constructional programme of the new under- 
taking includes trailers, lorries, wagons, steelwork and 
bridges, machine tools, shipbuilding, mining equip- 
ment, and steel, grey-iron, and malleable-iron castings. 
It will employ about 20,000 men. 





Work of the D.S.I.R. 1950-5 

(Continued from page 523) 
justifiable in the national interest. The grant to be 
recommended is then assessed after consideration of the 


programme of research, its significance to the industry, 
its cost and the scientific status of the association. 


Use of Science in Industry 

Concluding their Report, the council say that the 
ultimate justification of D.S.I.R. expenditure must be 
found in a larger national income. Far-sighted men on 
both sides of industry realize the need for greater use 
of science, but there are still too many cases where 
both sides alike are apathetic. If this country is again 
to be prosperous, British industry must make science 
a real and living force in its daily life. There is no 
need to learn this lesson, as we have learnt so many 
in the past, through bankruptcy and unemployment, 
but time is getting short! 

Other points from the Report include a note on the 
iron and steel industry regarding a shortage which is 
likely to be increasingly felt in the supply of ore suit- 
able for blast furnaces. The Iron and Steel Research 
Association has found that pellets for use in blast- 
furnaces, can be made from powdered ores from Sierra 
Leone by treating them in rotating drums and sub- 
sequently roasting the pellets in a kiln. The Associa- 
tion is also making a co-operative study of the effect 
on production of the use of more instruments in open- 
hearth furnaces. Twelve furnaces with automatic roof 
temperature contro] are now operating in steelworks 
in this country—a higher number than in any other 
country. At one works an automatically-controlled 
furnace is producing on the average 113 tons more of 
steel per week than it did on manual control for the 
same expenditure of fuel. 





PRODUCTION of crude steel in Belgium during 
March is provisionally estimated at 459,000 
metric tons. This compares with a production of 
426,000 metric tons in February, and 423,358 metric 
tons in March, 1951. 
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Work for Clyde Breakers 


When the 8,091-ton former whale factory ship Polar 
Chief tied up at Dalmuir recently, a Clyde shipbreaking 
firm received their first work for more than four 
months. Arrival of the vessel also means a valuable 
source of scrap for Lanarkshire steel works. During 
the next 9 or 10 weeks almost 5,000 tons of salvaged 
steel will be sent from the breakers’ yard to the 
furnaces. 

Divers are again at work in the waters of Scapa 
Flow, where in 1919 the German Grand Fleet, said to 
be worth £70,000,000, scuttled itself in defiance of the 
terms of the Armistice. Because of the grave shortage 
of scrap metal a salvage team has been sent to Lyness 
by Metal Industries, Limited, to try to bring to the 
surface parts of the German men-o’-war still on the 
ocean bed. A salvage ship and a floating crane, cap- 
able of lifting 60 tons, are now working over the 
graveyard of the once proud fleet. The ships, which 
they hope will yield scrap to ease the shortage, are 
lying more than 60 ft. down. Commodore T. 
McKenzie, managing director of Metal Industries, 
Limited, Faslane, said that present salvage work would 
be restricted to cutting away gun turrets, conning 
towers, and other parts of the ships which could most 
easily be surfaced. 

The world’s largest floating dock, lying at the bottom 
of the Johore Straits with a 14,000-ton Japanese cruiser 
in ‘its basin, is to be refloated and towed to Britain for 
breaking up. The 24,750-ton dock, capable of holding 
a 50,000-ton ship, was scuttled before Singapore fell to 
the Japanese. The Japanese refloated, but Allied 
bombers sank it again with the cruiser Shiretoko in 
its basin. 





Iron-ore Imports 


Imports of iron ore in March and the total for the 
first three months of the year, with comparative figures 
for 1951, are shown below. 





| Month ended Three months ended 














Country of origin. | March 31. | March 31. 
1951. | 1952, | 1951. 1952. 
Tons. Tons. Tons. Tons. 
Sierra Leone .. 26 39,050 61,620 | 118,440 194,493 
Canada - ool —_— } _ | _ 31,929 
Other Commonwealth } 
countries and the | 
Irish Republic 686 | 3,138 5,091 6,108 
Sweden “s 235,448 | 275,657 | 699,802 794,771 
Netherlands .. 550 | 1,148 | 3,200 1,998 
France 36,757 38,757 | 105,660 103,980 
Spain .. 62,186 57,307 201,169 167,959 
Algeria 96,271 138,628 306,843 432,583 
Tunis .. ps an 52,334 52,328 108,374 115,498 
Spanish ports in North| | 
Africa oe oe} 23,900 | 37,350 | 93,540 83,504 
Morocco .. ..| 20,470 | * 18,600 | 68,380 | 74,976 
Other foreign countries, 8,880 | 25,809 20,130 | 61,670 





TOTAL .. --| 576,532 | 705,342 | 1,730,629 | 2,069,499 








THE MINISTRY OF MATERIALS has announced that 
British Tungsten, Limited, has been appointed 
as its agents for the import and distribution of tung- 
sten ores. British Tungsten, Limited, has been formed 
by the three firms which have hitherto been acting 
jointly as the Ministry’s agents, and inquiries should 
continue to be addressed to these firms at the following 
addresses : — we 

Derby & Company, Limited, 11-12, St. Swithin’s 
Lane, London, E.C.4; Metal Traders, Limited, 7, 
Gracechurch Street, London, E.C.3; and H. A. Watson 
& Company, Limited, 448, Derby House, Exchange 
Buildings, Liverpool, 2. 
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Personal 


Sin SAMUEL ROBERTS, chairman of Newton, Cham- 
bers & Company, Limited, engineers and ironfounders, 
of Thorncliffe (Yorks), returned recently from a tour 


Mr. ALLAN J. MARR, managing director of Sir 
James Laing & Sons, Limited, shipbuilders, of Sun- 
derland, has been re-elected president of Sunderland 
Chamber of Commerce. 


Mr. R. K. INNES, recently chief mechanical engi- 
neer for the Bombay, Baroda & Central India Railway, 
has joined the technical staff of Skefko Ball Bearing 
Company, Limited, Luton (Beds). 


Mr. R. J. Hirp, B.Sc., for the past 34 years chief 
engineer of Mavor & Coulson, Limited, Glasgow, and 
previously manager of the Bridgeton works, has been 
appointed to the board of directors. 


Pratt Bros. (SALES), LimiTeD, Oldham, announce 
the appointment of two new directors to their board— 
Mr. F. G. Hawkings as home sales director and Mr. 
E. C. Marland as technical director. 


Mr. CALLUM MacKENzieE of Burncrook, Bayble, 
Lewis, has been appointed marine superintendent for 
the Brocklebank Agency jn Calcutta. He left by air 
on May 8 to take up his new duties 


Mr. Davin BRUCE, managing director of British Polar 
Engines, Limited, Glasgow, has been presented with gifts 
from the staff and trade employees of the firm on com- 
pleting 25 years’ service with the company. 


Mr. T. POWELL, managing director, British Electro 
Metallurgical Company, Limited, Grange Mill Lane, 
Wincobank, Sheffield, has just left this country to visit 
the U.S.A. to investigate production methods for ferro- 
alloy manufacture. 

OwinGc to continued ill-health, COMMANDER SIR 
RoBERT MICKLEM has relinquished his offices of joint 
managing. director of Vickers, Limited, chairman of 
Vickers-Armstrongs, Limited, and his directorship of 
other companies in the Vickers group. 


Mr. S. C. TYRRELL, F.C.W.A., F.I.I.A., has been 
elected president of the Institute of Cost and Works 
Accountants. Mr. Tyrrell is a local director and chief 
accountant of the Newton, Chambers & Company, 
Limited, group of companies, Sheffield. 


Mr. C. S. FircHew, a partner in the firm, Modern 
Foundry Pty., Limited, Flower Street, Northgate, Bris- 
bane. Australia, is at present in this country. He hopes 
to visit some jobbing foundries and to buy foundry 
—. His address for the next few weeks is care of this 
office. 


PATTERNMAKERS and foundrymen of Jarrow Metal 
Industries, Limited, Jarrow-on-Tyne. have made a 
presentation to Mr. Harry Scott, foundry manager, 
who has retired. He had been associated with the 
company and with Armstrong Whitworth & Company, 
Limited, Gateshead-on-Tyne, for 32 years. 


Mr. HENRY SPURRIER, managing director of Leyland 
Motors, Limited, has been elected president of the 
Society of Motor Manufacturers and Traders in suc- 
cession to Mr. G. E. BEHARRELL, deputy chairman and 
managing director of the Dunlop Rubber Company, 
Limited, who now becomes deputy president. 


AT THE INVITATION of the chairman and directors of 
the companies concerned, Sir Wilfrid Eady, whose 
retirement from the Treasury was recently announced, 
has been avpointed a whole-time director of Richard 
Thomas & Baldwins and a director of the Steel Com- 
pany of Wales with effect from June 1. 
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Mr. R. D. Youna has been appointed a director and 
general manager of TI (Export), Limited, the export 
organization of Tube Investments, Limited. Previously 
sales director of TI Aluminium, Limited, Mr. Young 
served Tube Investments for some time before that as 
resident representative in Argentina and South America. 


Mr. A. J. KENDRICK, sales expert of the Tube In- 
vestments Group, left early this month on a 37,000- 
mile trip round the world in search of new markets. 
He will be away about six months and will visit thirty 
countries. Mr. Kendrick was amused to find himself 
issued with a 20-ft. air ticket which made its own 
record in being the longest ever issued from the 
Birmingham office of Pan-American Airways. 

HonoraRyY FELLOwsHIPS of Heriot-Watt College, 
Edinburgh, have been conferred on Mr. R. CRICHTON, 
J.P., managing director, Scottish Oils, Limited, and 
governor of the College from 1937 to 1946; Mr. R. S. 
SMILLIE, assistant professor, mechanical engineering, 1919 
to 1952; and Sir WILLIAM WaAL-ace, C.B.E., chairman 
and managing director, Brown Bros., Limited, Edinburgh, 
member of the College Advisory Committee on Engineer- 
ing Studies, 1939 to 1952, and governor of the College 
from 1928 to 1930. 

AMONGST the retiring directors re-elected by share- 
holders at the annual meeting of the International 
Nickel Company of Canada, Limited, held in Toronto 
on April 30, were Mr. William J. Hutchinson, treasurer; 
The Rt. Hon. Lord McGowan, K.B.E., director of 
banking and insurance companies; Dr. Paul D. Merica, 
executive vice-president of the Company; Sir Otto E. 
Niemeyer, C.B.E., K.C.B., director of financial com- 
panies; and My. Henry S. Wingate, vice-president and 
secretary of the Company. 

THE PRINCIPAL SPEAKER at the industrial gas confer- 
ence, organized by the Gas Council at Birmingham on 
May 5 in connection with the British Industries Fair, 
was Mr. JoHN WALKER, a director of the Morgan 
Crucible Company, Limited, London, S.W.11. In recent 
years he has been to Germany and America to in- 
vestigate refractory and other research developments, 
his responsibilities including the refractories department 
associated with Morgan Refractories, Limited, and the 
central research and development departments. 


AT LAST MONTH’S MEETING of the British Electrical 
and Allied Manufacturers’ Association SiR HARRY 
RAILING, chairman and joint managing director of the 
General Electric Company, Limited, was elected presi- 
dent of the association for the session 1952-53. Mr. 
T. F. Lister, who was re-elected chairman of the 
council, is chairman and managing director of Hack- 
bridge & Hewittic Electric Company, Limited, Walton- 
on-Thames (Surrey). Mr. D. D. WALKER, elected vice- 
chairman of the B.E.A.M.A. council, is joint managing 
director of Evershed & Vignoles, Limited. The new 
secretary of the association is MR. JAMES OLDROyD, 
who took up the appointment on May 5. 

AT THE annual general meeting of the British Alu- 
minium Company, Limited, on May 6, Mr. 
Cooper, chairman, announced that he would retire at 
the end of the year. He has spent 40 years on the 
board of the company, for 25 of which he has been 
chairman. Mr. Cooper is a director of Ferranti, 
Limited, electrical engineers, etc., of Hollinwood, James 
Booth & Company (1915), Limited, non-ferrous tube 
and rolled metal manufacturers, etc., of Birmingham, 
and other companies, and chairman of the North 
British Aluminium Company, Limited. He is to be 
succeeded as chairman of the British Aluminium Com- 
pany, Limited, by Lorp PorTAL OF HUNGERFORD, who 
is a director of the Ford Motor Company, Limited, and 
Barclays Bank, Limited. 


News in Brief 


PLANS are under consideration by James Dickie and 
Company (Drop Forgings) Limited to erect a foundry 
at Seaforth Road, Ayr. 


CHAMBERLAIN INDUSTRIES, LIMITED, of Staffa Works, 
Leyton, London, E.10, have sent us an impressive photo- 
graph of a bending machine of 50 tons capacity engaged 
on the building of 12- by 5-in. steel joists. 

DuNLop’s net profit last year was £4,607,413 as 
against £5,062,863 the year before; the group trading 
balance £17,869,124, as against £17,580,500; dividend 
and bonus of 174 per cent. remains the same. 


THE pirectors of Lightalloys, Limited, have declared 
an interim dividend of 3d. per share, less tax at 
9s. 6d. in the £ (same) payable June 6, 1952, to all 
registered holders at the close of business on May 12. 


West BrRoMwIcH (Staffs), has set 150 tons as the 
target for the scrap metal drive which the Corpora- 
tion is launching on May 19 and the Mayor of West 
Bromwich, Alderman A. Medley, is starting off the 
campaign by donating his old 2-cwt. lawn roller. 


DAMAGE estimated at approximately £2,000 was caused 
on May 5 by a fire in the casting shop of the Aston Chain 
& Hook Company, Limited, Birmingham. It is thought 
that the fire originated in a spark from a furnace. Pro- 
duction would be affected for about a week, it was 
thought. 


A CONTRACT valued at about £4,000, for the recon- 
struction of a span of a railway bridge, has been 
placed with the Butterley Company, Limited, Derby, by 
British Railways (London Midland Region). The 
bridge is on the Norton branch line, between Pelsail 
and Brownhills (Staffs). 


AT THE ANNUAL MEETING of Stafford English Engineer- 
ing Society, on May 7, an increase of 101 members 
was reported. The following officers were elected: 
as president, Sir G. H. Nelson; as secretary, Mr. H. 
Stanier, and as treasurer, Mr. S. C. Fudge. Mr. J. T. 
Moore, chief engineer, presided. 


WE ARE INFORMED by the Wolverhampton Metal Com- 
pany, Limited, that the manufacture of secondary 
copper ingots to the specification requiring a minimum 
of 99.2 per cent. has been discontinued, the present 
minimum being 99.5 per cent. This does not apply 
to virgin copper controlled by the Ministry of 
Materials. 


A NEW TRADE AGREEMENT valued at D.M. 120,000,000 
(about £10,000,000), signed by East and West Germany 
provides for delivery of steel, iron, metal products, and 
chemicals from West Germany in exchange for timber, 
agricultural products, fuels, and textiles from East 
Germany. One-third of the West German deliveries 
will be iron and steel products. 


STEWARTS & LLoyps, LIMITED, in conjunction with 
the Tata Iron & Steel Company, are to build a steel 
tube mill at Jamshedpur, 155 miles from Calcutta. 
Supplies of steel strip will be drawn from a new strip 
mill to be installed by Tata. Capacity of the first 
plant, making welded tubes, will be about 80,000 tons 
a year, sufficient to meet all demands for a number 
of years to come. 


IN JANUARY the Republic of Ireland imported iron 
and steel and manufactures (excluding cutlery and 
machinery) to a total value of £1,020.013, of which 
£425,528 worth came from Great Britain. Total ex- 
ports of metalliferous ores, metals, and manufactures 
thereof during January were valued at £151,286, of 
which £42,789 worth went to Great Britain. Scrap 
exports in January amounted to 2,109 tons. 
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THE ANNUAL Report of John Dale, Limited, nop. 
ferrous founders, of New Southgate, London, and 
London Colney, Herts, prints a picture of a direct. 
reading spectrograph recently installed in their labora- 
tory. It is claimed that this is the first instrument of 
its kind in this country and cuts down to a few 
minutes the time required for analysis. A very suc- 
cessful year’s trading is disclosed in the Report. 


AT THE recent Vienna Spring Fair, the British Ambas- 
sador in Austria, Sir H. Cassia, visited the stand of A. J. 
Gasser & Company, the Foseco agent in Austria. and 
was conducted round by Mr. G. M. Burger, one of 
Foundry Services’ technical representatives in Europe, 
Following the opening, a social evening for foundrymen, 

arranged by A. J. Gasser & Company at which foundry 
films were shown, was attended by Mr. Roberts and Mr, 
Murray, of the Commercial Attaché’s staff. 


WE HAVE RECEIVED a photograph from the British 4 


Moulding Machine Company, Limited, of Faversham, 
Kent, depicting their stand at the International Foundry 
Show at Atlantic City. Four types of moulding machines 
were included in the exhibit and we feel sure that they 
would attract much attention from the visitors—foreign 
exhibits always do! We learn from a covering letter 
that a steady flow of machines is now going to the U.S.A., 
—— recently the first shipment to Canada has been 
made. 

STEEL, PEECH & ToZzER (Branch of the United Steel 
Companies, Limited) announce that from July 1 there 
are to be two works managers responsible to the 
general works manager: they are Mr. H. R. Brunyee, 
who will be responsible for production, and Mr. 
G. N. F. Wingate, who will control the services depart- 
ment. The superintendent rolling mills is to be Mr. 
P. Wright, M.C., and of Ickles Departments, Mr. C. H. 
Hayter, O.B.E. Mr. J. Lees will be cold rolling mill 
manager and Mr. C. S. Wilkinson will be his assistant. 


IN ORDER to make the use of the laboratory realistic 

for students, the Birmingham College of Technology i is 
to undertake fine measurements for outside organiza- 
tions, particularly for small engineering firms in the 
Midlands which cannot afford to purchase the expen- 
sive equipment involved. Measurement of flat surfaces 
to a millionth of an inch accuracy is guaranteed by 
the equipment in the new £5,000 metrology laboratory 
of the College which is one of the largest centres in the 
British Isles for teaching production engineering. 
‘ AT MANSFIELD Petry SESSIONS, on May 8, a fine of 
£20 was imposed on Sheepbridge Steel Castings, Limited, 
Chesterfield, on a charge which alleged the infringement 
of the Factory Acts safety regulations at. their Sutton- 
in-Ashfield foundry on March 11. According to the 
prosecution, John Wilson Cook, an employee of the 
company, was working in the sand-mixing section and 
while releasing some sand he held on to an overhead 
travelling crane track. The crane ran along the track 
and severed three of his fingers and it was suggested 
some warning system should have been in use. A plea 
of “ Not guilty ” was entered by the company. 

Mr. A. N. WALKER, machine-shop inspector, of 
Dundee, has brought an action for £1,000 damages 
against his employers, Urquhart Lindsay & Robertson 
Orchar, Limited, Blackness Foundry. On August 10, 
1950, Walker states, two fabricated steel beds, each 
weighing about 6 tons, collapsed, pinning him to a 
steelyard; as a result he was unable to work until 
May 14, 1951. Walker alleges that the beams were 
stacked in a dangerous manner. The firm denies that 
the steel beams were unsafely stacked and say the 
accident was due to Walker inserting a steel bar between 
the beams and that this act was not required by his 
duties. The case will be heard on June 23. 
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Raw Material Markets 
Iron and Steel 


Of the furnaces in blast, a much larger proportion 
is engaged in the production of basic steelmaking pig- 
iron compared with those on foundry grades. The total 
number of furnaces in operation in Britain at the end 
of the March quarter was 102, and of these 61 were 
producing basic iron, as against 12 on hematite and 
26 on foundry and forge iron, the remaining three being 
engaged on the production of ferro- -alloys. The total 
production continues to be much below the requirements 
of steelworks and foundries. 

The tonnage of basic pig-iron delivered to the steel- 
works is insufficient to enable them to increase outputs 
to the levels required, and production remains well below 
the capacity of the melting furnaces available, a number 
of which are out of commission, Scrap supplies con- 
tinue to be unsatisfactory, and this results in the use of 
much more pig-iron than that normally used. Reliance 
for scrap supplies is chiefly on home deliveries, as 
imported scrap shows little, if any, improvement in quan- 
tity. All the foundry grades of pig-iron are scarce and 
difficult to acquire. 

The engineering and speciality foundries are kept very 
short of supplies, as the low- and medium-phosphorus 
irons are not produced in the tonnages they need, and 
hematite and refined irons are in short supply. High- 
phosphorus pig-iron for the light and jobbing foundries 
1s just about sufficient to keep these foundries operating, 
but there is none’ to spare. Another furnace in the 
Derbyshire area is expected to change over to the pro- 
duction of high-phosphorus foundry pig-iron soon, but 
this expected increase in supplies will be offset by 
another unit being blown out for repairs. 

Ore deliveries to the furnaces are satisfactory in quan- 
tity, but a greater proportion of high-class ores would 
help production, particularly of hematite. Supplies of 
coke are sufficient to maintain the furnaces now in blast, 
but much larger quantities are needed before additional 
units can be blown in. 

The coke allocations for the foundries have now been 
made for the summer period from May 5 to November 1. 
The basic tonnages are generally at the same levels, but 
the Ministry of Fuel and Power states that it is intended 
to keep constantly under review the position of each 
consumer, so that supplies may be adjusted either up- 
wards or downwards in the light of actual consumption 
and stock levels. 

Ganister, 
requirements. 

The re-rollers have no difficulty in disposing of their 
outputs of small steel sections, bars, and strip. The ton- 
nage produced is much below requirements, but is the 
maximum quantity which can be obtained from the steel 
semis available. The shortage of supplies of semi- 
manufactured steel compels the re-rollers to continue 
short time working. 

Pressure for deliveries of finished steel for home con- 
sumption is intense, and the volume of exports is only 
slightly below last year’s figures. Requirements of ship- 
builders and power-plant producers are especially heavy, 
and it is still necessary to curtail the allocations of steel 
to many home consumers. The importance of expanding 
the export trade in engineering products is, however, 
fully recognized and it is learnt in the North of England 
that many engineering firms engaged on essential pro- 
duction whose steel supplies were originally reduced, 
have been granted increased allocations for the remain- 
der of the year. The growing momentum of the re- 
armament programme is also reflected in the increased 

call for steel for this purpose. 


limestone, and firebricks are received to 


FOUNDRY TRADE JOURNAL 





MAY 15, 1952 


Non-ferrous Metals 


Hopes that the London lead market would be opened 
in the fairly near future were dashed last week when it 
was announced that the Government had decided 
against action at the present time, due to uncertainties 
about the balance of payments position. Some en- 
couragement, however, derives from the Ministry's 
statement that, “It is, however, the wish and purpose 
of the Government to restore lead to the exchange as 
soon as the balance of payments position permits.” It 
is understood that the position will be reviewed again 
after the end of June. 

The Ministry officials, who have the awkward prob- 
lem of handling lead supplies in the face of a falling 
quotation and a severe decline in current demand, may 
be nearly as disappointed as the trade over the decision 
that has been reached, for their problems are many 
and not easy of solution. So far as the trade is con- 
cerned one of the chief reasons for wanting the ex- 
change open again for trading in lead futures is the 
protection that could be secured from hedgings. The 
Ministry might well have the same idea, for their holding 
must be very heavy, and much of it relatively costly. 

Since page 527 has gone to press, the Ministry of 
Materials has announced a reduction in the price of 
imported good soft pig lead from £147 to £131 per ton, 
delivered consumers’ work. The new price took effect 
yesterday (Wednesday). 

The British Bureau of Non-ferrous Metal Statistics 
reports an increase in lead stocks from 104,206 tons at 
March 1 to 110,598 tons at the end of March. Total 
lead consumption during March was 24,695 tons, against 
25,096 tons in February. In copper stocks at March 31 
were 103,521 tons, 400 tons up on February. Con- 

sumption of copper, all grades, during March, was 51,511 
tons, compared with 50,933 tons in February. Of the 
March figure 28,754 tons were virgin and the balance 
scrap. February usage of virgin copper was 33,178 tons. 

In zinc, consumption in March was 24,697 tons, 
which included secondary metal. In February the corre- 
sponding figure was 24,454 tons. Stocks of virgin zinc 
at March 31 were 53,389 tons, against 47,078 tons a 
month earlier. For the first three months of this year 
consumption of all forms of zinc was 75,357 tons, or 
about 2,000 tons up on the corresponding figure last 
year. In tin, consumption was 1,907 tons, compared 
with 1,995 tons in February. 

London Metal Exchange official tin quotations were 
as follow: — 

Cash—Thursday, £964 to £965 10s.; 
to £966; Monday, £964 to £964 10s.; 
to £963; Wednesday, £957 to £959. 

Three Months—Thursday, £963 to £963 10s.; Friday. 
£964 to £964 15s.; Monday, £962 10s. to £963; Tuesday, 
£960 to £961; Wednesday, £956 to £956 10s. 


Friday, £965 10s. 
Tuesday, £962 10s. 





South Bank Dismantling 


On Tuesday, George Cohen, Sons & Company, 
Limited, invited Press representatives to see the progress 
being made in the dismantling of the buildings at the 
South Bank exhibition. The visit was marred by an 
accident to an operative, who fell some 15 ft. during the 
felling of a large girder—happily not seriously. Quite 
large quantities of steel, and especially aluminium alloy, 
are being recovered and will be made available to in- 
dustry as scrap.for remelting. Six months is allowed 
for the total dismantling, and it is expected that the site 
will be utilized next year for some of the coronation 
celebrations. 
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